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hilee PATENTED WORM DRIVE CLIP 


the finest CLIP in the world 


There: never G 
) Drip through « 
CLIP 


Used by the leading Automobile and Aircraft Manufacturers, Railway, 
Oil and Mining Companies, Engineers, etc., all over the world ... 


For leak-proof joints on Air, Water and Oil. 





LROBINSON &CO. (citincHam)LTD.. 
Gillingham ent 
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Filter - 
Crucibles 


of 


Porous Porcelain 





retain the finest precipitates and 
filter rapidly. They are not 
affected by acids, remain con- 





With aWells’ waste oil 
filter you can use your 
oil several times over 
and change it more 
often. A thoroughly 


stant in weight within very 
fine limits and can be heated 


reliable supply of oil is to high temperatures. 
assured with the use of Wells’ special filter 
pads which work in conjuncti ith Wells’ 
patent syphon feed. The oil delivered vane Made by 
a Wells’ filter can be used with « let 
confidence. Write for fuller pas tar om na The WORCESTER 
ROYAL PORCELAIN CO. LTD. 
and 
Supplied by all recognised Laboratory 
Furnishers 
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sider: 


ALL KINDS OF CASKS & VATS MADE TO - 
ORDER - IRON & STEEL DRUMS BOUGHT ri 
& SOLD + DRUMS RECONDITIONED belt 





Office & Cooperage :— 
; BRIDGE tO i 


Telephone :—Leytonstone 3852 
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FOR THE ATTENTION OF USERS OF OVER 2,000,000 AUDCO VALVES.... => 
<_< 
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HV PERMATIC eden ie Lubrication 


“HYPERMATIC” Lubrication—an _ entirely 
new principle in valve lubrication, made possible 
by a new compressible lubricant — has now been 
introduced by AUDCO and their associates after 
years of research. This lubricant, known as 
*““HYPERMATIC,” has the property of acquiring 
energy under compression by lubricant screw or 
grease gun within AUDCO Valves, enabling it 
to maintain 100% lubrication automatically as 
long as compression lasts. 

“HYPERMATIC” Lubrication permits a con- 
siderable reserve of lubricant to be stored within 
the valve which, by its own latent energy, 
automatically replaces lubricant used as required. 
As “ HYPERMATIC” is available in sticks or 
bulk, like other AUDCO lubricants, the only 
change-over necessary for AUDCO Valve users 


* 


AUDCO 


E LUBRICATION 
eesdecedusanaded 


Write for Bulletin 506 to :— 


is simply to purchase ‘“‘ HYPERMATIC ” instead 
of their normal lubricants. 


MA ATIC AINIJIP cr M AINTEA ‘ ‘ 
| /_ VIMISE A . 4 ANC 


The saving of maintenance man-hours by the use of 
**HYPERMATIC ”’ is relatively large owing to the greatly 
reduced attention needed for valves so lubricated. In some 
instances only one-tenth of previous frequency is required, 
and in seldom-operated 
valves no relubrication 
or recompressing is 
necessary for many 
months. This repre- 
sents a very decided 
cutting of upkeep and 
maintenance costs, 
coupled with a greater 
all-round efficiency in 
valve operation. 









dubsicated. VALVES 





the last word in Valve Lubrication 


AUDLEY ENGINEERING CO. LTD., NEWPORT, SHROPSHIRE 
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Safety First 


FIRE! 


WHERE’S YOUR 


NU-SWIFT? 


The World's Fastest Fire Extinguishers 
— for every Fire Risk 
Pressure-operated by sealed co, Charges 


NU-SWIFT LTD. «© ELLAND + YORKS 
In Every .Ship of the Royal Navy 

















SAFETY FIRST 


THE “OLDBURY” PATENT 
CARBOY DISCHARGER 
will empty and elevate up to 50 feet 
the contents of any carboy, bottle or 
vessel, and complies with all the con- 
ditions of the Factory Act of 1937. 


KESTNER’S 


5, Grosvenor Gardens, Westminster, London, S.W. 

















POTTER’S— 
Machinery Guards 


@ DESIGNED 
FOR SAFETY 


@BUILT 
FOR SERVICE 


Potter’s guards 
are installed in 
works through- 
out the country 
and are distin- 
guishableby their 
sound construc- 
tion, good fitting 
and many exclu- 
sive features. 


PHIPP STREET. LONDON, E.C.2 
Telephones : BIShopsgote 2177 (3 lines) 








This “*EVERTRUSTY” Protective Clothing 

Booklet illustrates and describes “EVERTRUSTY” 
protective clothing, aprons, smocks, leggings, 
overalis, boots and headwear in all materials for all 
protective purposes (heat, cold, wet, acids, alkalia 
etc.) It can save hours of the safety Buyer’s time. 
THE COUPON BELOW will bring you this 
booklet free, together with its companion booklets 
o— with goggles and respirators and industria! 
gloves 


WALLA CH *22. 


omeeme — THIS COUPON. 
inned to your letterhead and posted to 
ALLACH BROS. LTD., 49, Tabernacle 
— London, E.C.2. will bring = illus- 
klets No.2 showing the full range 


' 
1 
- ted Boo 

a of “Ss EVERTRUSTY ” protective devices. 


‘NATIONAL ENAMELS LID. 
53, NORMAN ROAD, GREENWICH 


LONDON, S.E.10. 
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HYDROGEN PEROXIDE 
PEROXYGEN COMPOUNDS including : 
Sodium Percarbonate e Sodium Perborate 
Urea Hydrogen Peroxide e Persulphates e Benzoyl Peroxide 
and other Organic Peroxides 


BARIUM COMPOUNDS 
including : Blanc Fixe e Barium Carbonate Precipitated 
Barium Chloride e Barium Hydrate 
Sodium Sulphide e Sulphated Fatty Alcohols 
Sodium Metasilicate e Detergents 





=" 
LAPORTE CHEMICALS LTD., LUTON. Telephone : Luton 4390. Telegrams : Laporte, Luton. 
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AB BOFORS, NOBELKRUT 


can now offer for prompt shipment :— 


BENZOCAIN 
3) 


In addition, their wide range of other 
Chemical and Pharmaceutical products 
include :— 

Para Dichlorobenzene - 2.4 Dinitro toluene 
Procaine Hydrochloride B.P. - Ortho- 
Toluenesulphonamide - Para-Toluene sul- 
phochloride - Formaldehyde - Chlora- 
mine T. - Para Amino benzoic Acid B.P. 
Para Nitro benzoic Acid ~- Ortho 
Toluidine Saccharin - etc., etc. 


AB BOFORS, NOBELKRUT 
BOFORS — SWEDEN 


Write for samples and prices to the Sole 
Selling Agents :— 


GUEST INDUSTRIALS LTD. 
Raw Materials Division 
81, Grace church Street, London, E.C.3. 
Phone: MANsion House 5631 (18 lines). 
Grams: Guestind, London. Sub-Agents 
in Scotland: H. M. Roemmele & Co. Ltd., 
65 West Regent Street, Glasgow, C.2. 
Sub-Agents in Australia: John Beith & Co. 
Pty. Ltd., Melbourne and Sydney. 


A Harris and Dixon Company 
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FOR 
ALL CLASSES 
OF DETERGENT 
AND BLEACHING 
OPERATIONS 


SODIUM METASILICATE 
SODIUM SESQUISILICATE 
SODIUM ORTHOSILICATE 
HYDROGEN PEROXIDE 


(ALL STRENGTHS) 


SYNTHETIC AND 
ALL - PURPOSE 
DETERGENT COMPOUNDS 


SEND PARTICULARS OF 
YOUR DETERGENT AND 
BLEACHING PROBLEMS TO 


ALCOCK (reroxivey LTD 
LUTON - BEDS 


Telephone : LUTON 4900 (3 lines) 


Telegrams : Peroxide, Luton 
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NUTRACOTE « 


for complete Fs 
protection against 
corrosion 





Nutracote is a liquid plastic coating which can be applied like 
a paint, with brush or spray gun, to give a hard, permanent, 
corrosive-resistant finish. The tough, flexible and lustrous surface 
of Nutracote defies corrosion, rust and age and has a wide range of 
application in commerce, industry, architecture and agriculture 

. industrial machinery and plant, structural steel work, 
storage tanks, cooling towers; concrete, steel, brickwork and 
wood. 


Nutracote is one of the Nutralines range of anti-corrosive materials 
and processes. Let us know your problem and we will send full 
descriptive literature. 


TANKS & LININGS LTD. Encinecers 


TOWN WHARF + DROITWICH + WORCESTER 
Telephone : DROITWICH 2249/0, 3306 Telegrams : TANKS, DROITWICH 


SM/TL.418c 
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FLUOR SPAR || 
HIGH GRADE 
GLEBE MINES LTD. 





EYAM . . .. .. Nr. SHEFFIELD 


Telephone: EYAM 241—Telegraphic Address: FLUORIDES EYAM 














Contiiewous ftoduction of powders 
Jian Crguids ct Sem -Sovtids / 


Kestner Drying Plants are designed .to produce 

a uniform dry powder from a wide variety of 

liquids or semi-solids. Drying is instantaneous 

and discharge of the finished product continuous. 

Evaporation rates range from one pound to one 
OMISER ton of water per hour. With forty years experi- 
_ a reameisiants ence in industrial drying, Kestners lead the 
world in spray drying technique, and have 
pioneered the pneumatic T.V. Drying System. 
Demonstrations of the superior features of 
Kestner drying Plant will be gladly given in 
London. 


ee 
Pa Kestner > 


SPRAY DRIER & T. Vz. ao) 


ee 

















for free-flowing liquids for semi-solids 





1 ue 
4 c : 
INLET FAN me patch a a Designed and manufactured by 


KESTNER EVAPORATOR & ENGINEERING CO., LTD. 


Chemical Engineers 


5 GROSVENOR GARDENS, LONDON, S.W.|1. 


KESTNER 
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LINED TANKS — 
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The use of Vessels lined with 
VA “ Lithcote ” will obviate metallic 
; contamination of products such 
% =o 7 as foodstuffs, edible oils, etc. 
Y thet 4/7 and ease of cleaning, hygienic 
4 ; eo / "LL conditions and perfect sterilisation 

A . LAS?’ FF, will be assured 
. 7 . po We shall be glad to supply new 
, tanks lined with “ Lithcote ” or to 


line your existing vessels either on 
site or at our works. 


LININGS 
IDEAL FOR THE JOB 


'ENSECOTE” 


PRODUCT 


NEWTON CHAMBERS & Co. Ltd., THORNCLIFFE, Nr. SHEFFIELD 


LONDON OFFICE: GRAND BUILDINGS, TRAFALGAR S$Q., LONDON. W.C.2. 
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Monsanto phenol is a basic chemical used by a 
number of major industries and its derivatives provide groups of other vitally 
important chemicals, including a range of industrial preservatives. 

One of the more recent additions is Santophen-20, Monsanto’s brand of 
pentachlorophenol, and Monsanto pioneered its commercial production 
and application in much the same way as they pioneered phenol itself. 

Extensive tests in many countries over a number of years established that 
preservatives based on Santophen-20,(pentachlorophenol) are the lowest- 


cost good preservatives available. Santophen-20 is now being made in bulk 





—for the first time in this country—at Monsanto’s new factory at 
Newport, Mon. 

Santophen-20 is oil-soluble, very stable, and highly toxic to fungi, bacteria 
and yeasts. It is incorporated as a general preservative and fungicide in long- 
term preservatives for timber, oil-fortified herbicides, and oil paints, lacquers 


and varnishes. 








Santobrite — Monsanto’s water-soluble 
sodium salt of pentachlorophenol (sod- 
ium pentachlorophenate) is used in the 
preservation of adhesives, water-paints 
and distempers, rubber latex, pulp and 
paper, textile sizes, cellulosic insulating 
materials; for the control of slime and 
algae in industrial cooling systems; for 


sapstain and borer control in freshly 


felled timber; in the production of 
water-soluble herbicides; and in pre- 
serving leather in all stages of tanning. 
These versatile penta preservatives are 
supported by Monsanto’s well- 
established P.C.M.C., which is widely 
used in the preservation of adhesives, 
distempers, inks, paints, cosmetics 


and pharmaceutical preparations 


For technical information about these or any other Monsanto preservatives 
please write to the Special Products Sales Department. 
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* SANTOBRITE 


sodium 
pentachlorophenate 


* SANTOPHEN - 20 


Al pentachlorophenol 
technical 


CHEMICALS FOR | ae. 
EVERY INDUSTRY | SUANunie P.C.M.C. 


CHEMICALS ~ PLASTICS parachlorometacresol 


throughout the world | 





Kp . 
egistered 
NN é trade names 


MONSANTO CHEMICALS LIMITED, Allington House, London, S.W.! 








x THE CHEMICAL AGE 18 August 1951 

























ASIS< 
a = 
rrr Nea 
A 


Would 


PURE LIMESTONE 


give your process 
an advantage 


Limestone quarried by Derbyshire Stone 
Limited at Ashwood Dale, Buxton, is chem- 
ically the purest in Britain. For metallurgy, 
agriculture, insecticides, feeding stuffs, alkalis, 
neutralisation and other processes, this high- 
quality Limestone is daily proving its value. Sup- 
plied in lumps, screened sizes or powder to con- 
aa aa trolled fineness down to 99.98°%, passing a 200 mesh 
sieve with no residue on 120 mesh. Write for quo- 


tations, chemical analysis and other particulars from : 


DERBYSHIRE STONE LIMITED 


— BANK HOUSE - THE BRIDGE - MATLOCK - DERBYSHIRE 
_ Telephone: Matlock 741 
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y= new Elcontrol range of standard photo- 
switches and light sources will appeal to 
engineers. They provide an extremely con- 
venient and trouble-free means of counting, 
conveyor control, hopper feed control, sorting 
by height or length, operator safeguarding, 


factory lighting control, limit switching etc. 





















TRADE MARK 


ETCORTROT puoreswitouee 


This general purpose Photoswitch PS1 is a 
sensitive unit responding to as little as 1 foot 
candle. Screwdriver sensitivity adjustment is 
provided. 


PS! PHOTOSWITCH 
(for 200/250v. A.C. mains) 


a 2 It will operate at a range of up to 15 feet indoors 
with light source LS1 illustrated, or at greater 
LS! LIGHT SOURCE ranges with more powerful light sources. 
(Powered from Photoswitch) ~ These units are housed in robust dust and 
43.7.6 moisture proof cast alloy cases. 
For details of these and other units see Data 
Sheet D.5. 


ELCONTROL LTD., 10 WYNDHAM PLACE, LONDON, W.| AMBassador 267! 











xii 


For producing flakes and 
powders from liquids or 
slurries. Where previously 
a slurry has been filtered 
to form a cake and then 
dried on trays, the film 
dryer can often be used in- 
stead to produce continu- 
ously and automatically, a 
dried product direct from 
the slurry. 


Samples of materials can 


be tested for suitability in 


our laboratory. 
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FILM DRYERS 


* 
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The Celanese Organisation is able to supply a number of chemical products 
to a wide range of industries. These products include: 











@ Acetamide Tech, Ethyl Methyl Cellulose 
Acetic Acid (‘Celacol EM’) 
Acetic Anhydride Isopropyl Ether 
Acetone Methyl Cellulose (‘Celacoi 
Cellulose Acetate M’ and ‘Celacol MM’ in various 
Diethyl Sulphate viscosity grades ) 
Ethyl Acetate Monomethylamine (free 
Ethylene Dichloride from di- and tri-methylamines) 

L Ethyl Ether Trichlorethyl-phosphate s 





Research in the production of chemicals and their application is continuously 
in progress in the Celanese laboratories and enquiries are invited for the 
types of chemicals listed and products allied to them. : 





The Company’s technical staff 
is available for consultations or 
discussion and correspondence 
should be addressed to :— 


Chemical Sales Department 
GELANESE HOUSE, HANOVER 
SQUARE, LONDON, W.1. 


British Celanese Limited are the proprietors of the 
Trade Marks ‘Celanese’ ¢» ‘Celacol’ 
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Welcleck stainiess 


STEEL JACKETED PANS 


in standard or special designs and sizes. The standard 
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60 gallon spherical pan illustrated is dull polished inside 
and has a mild steel jacket for 50 pounds per square inch 
steam pressure (hydraulically tested at 100 pounds per 


square inch). 


EXPORT ENQUIRIES INVITED. 


Rolf LL eee led 
midge i oda ne Telephone: 4201-6 (6 lines) 





























cot a eee i dibs BRIE rey | 

Rotary Pulp Washing Machine, with 

Pitch Pine Trough, Wash Gear and 
Scraper Knife 


Plant for the Chemical ‘Industry 








for ACID NEUTRALIZATION, CLARIFICATION OF LIQUIDS, 
DEWATERING OF SLUDGES, EFFLUENT PURIFICATION, 
FILTRATION AND FLOCCULATION, PICKLING LIQUOR 
TREATMENT, PURIFICATION OF TRADE WASTE, SEDI- 
MENTATION AND THICK- 
ENING, SEPARATION OF 
SOLIDS FROM LIQUIDS, 
SODA RECOVERY. WET 
MATERIAL HANDLING 





including 
AGITATORS CAUSTICIZ- 
ERS, CLARIFIERS, CLASS- 
IFIERS, CONVEYORS, 
DEWATERING MACHINES, 
ROTARY, VACUUM FIL- } 
a eS = WASHERS, Rotary Vacuum Filler, with Take-off 
SLUDGE PUMPS, lel ond Repulper 
THICKENERS, etc. 




















UNIFLOC LIMITED Phone : Swansea 5164 (3 lines) 


— SWANSEA — 


Grams : Unifloc, Swansea 








ee mamma 


: 
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Research from the West 


production line is without the bless- 

ing of chemists cider may seem a 
long way removed from chemistry. The 
fermentation of specially grown apples is 
a particularly natural and _ traditional 
operation of the countryside. ,But the 
publication of the 1950 Annual Report 
from Long Ashton Research Station is 
a reminder that in 1903 West Country 
farmers and County Councils together 
bought a farm cottage and shed and eight 
acres of adjoining land ‘and thus set up 
the National Fruit and Cider Institute 
at Long Ashton. In 1912 this private and 
independent research and _ educational 
centre became associated with the 
University of Bristol, under the Govern- 
ment scheme of that time for Agricul- 
tural Research Institutes, and it is now 
famous throughout the world as a re- 
search station with interests much wider 
ranged than the study of apple juice and 
its alcoholic conversion. 

Chemists may have made important 
contributions to the practice of cider 
making but cider makers made a far 
greater contribution to chemical research 
when they founded this centre in the 
West. Names persist obstinately in the 
West and those who know the Long 
Ashton outskirts of Bristol may reflect 


Boome in these days when hardly a 


209 


upon the fact that the main gate of the 
research station is a bus-stop and fare- 
stage; and as such it is still known as 
‘ The Cider Institute ’ though in Australia, 
Canada, and America this original name 
would mean nothing, whereas ‘ Long 
Ashton Research Station’ would mean a 
great deal. 

The station’s Report for 1950, like 
every report that has come from Long 
Ashton for the past 20 years, presents a 
remarkably varied ‘ menu’ of agricultural 


research. Not many pages would be 
intelligible to the original cider-making 
founders, but for chemists there is 


abundance indeed. There is a study of 
the hormone in developing apple seeds, 
and if this hormone is not yet identified 
it is at least shown that it is not indolyl 
acetic acid or any other known member 
of the cell-elongating auxin class. The 
long-term investigation of manurial treat- 
ments for blackcurrants is continued 
from previous years and it is shown that 
nitrogen is the most dominant yield- 
influencing nutrient and that the supply 
of this element is equivalently available 
from the inorganic ‘ Nitro-Chalk * and the 
organic meat and bone meal. From farm- 
yard manures and composts nitrogen 
is much less effective even when equiva- 
lent quantities are given. 
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Studies have been made of zinc and 
copper deficiencies deliberately induced 
by sand culture technique for a number 
of important farm crops, and actual field 
deficiencies of these two trace elements 
have now been diagnosed in a number of 
apple and pear orchards. For pears, a 
shortage of copper is now recognised as 
serious, but foliage spraying with a 0.05 
per cent copper sulphate solution pro- 
vides a cure. On the other hand. borax, 
whether foliage sprayed, tree-injected, or 
soil dressed, will not cure the bitter pit 
disease of apples though this was once 
believed to be a consequence of boron 
deficiency. The functions of molybde- 
num, iron, aluminium, and manganese in 
plant nutrition have been further studied 
and reported. It is doubtful whether any 
research centre in Europe is more widely 
and thoroughly investigating the metallic 
trace nutrients than Long Ashton under 
the leadership of Professor T. Wallace. 

There are reports on new fungicides for 
apple-scab, important enough because 
some varietiés of apples and pears are 
damaged by lime-sulphur, but doubly 
important now that sulphur is a_pre- 
carious material. Promising results under 
British orchard conditions have been ob- 
tained with glyoxalidines and a _phthali- 
mide compound. Here, too, and perhaps 
surprisingly to those who do not know 
that Dr. H. G. H. Kearns combines 
entomology with engineering, is the verbal 
and photographic ‘ blue print’ for a low- 
volume sprayer and duster that enables 
crops and plantations to be _ treated 
without the transport or availability of 
large supplies of water, an invention of 
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very great importance to the colonies. 

Research at Long Ashton is not, how- 
ever, confined to the production of bigger 
crops and their protection from insect or 
fungal attack. The qualitative effects cf 
soil treatments upon crop composition 
are studied. If one department has shown 
that nitrogen supply produces bigger 
blackcurrant yields, another—the Fruit 
Products section—-has shown that the 
vitamin C content of this fruit falls as 
the nitrogen applications increase. The 
rate of decline is not serious and it is a 
better nutritional gain to secure a bigger 
crop from nitrogen fertilisation than to 
take a smaller crop without but higher 
in vitamin C content per lb. of fruit. 
Nevertheless, further research may estab- 
lish an optimum nutritional point for 
nitrogen treatment or, alternatively, tt 
may be found that the supply of other 
nutrients satisfactorily offsets the tendency 
for high nitrogen levels of feeding to 
reduce the vitamin content of the crop. 

All this—there are 23 original papers 
in the report apart from the general intro- 
duction and survey—has flowed from 
farmhouse cider. The work of Long 
Ashton may to-day be funded by the 
State, and the wide range of subjects 
studied determined by the Agricultural 
Research Council and the Department of 
Scientific and Industrial Research, but its 
origin was the private decision of a 
limited number of people who felt that 
some independent research upon cider- 
making and cider fruit would ‘ pay.’ This 
modern centre is an outstanding example 
of the old principle that research ventures 
often produce a high return that cannot 
be foreseen at the outset. 
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Notes & Comments 


Steel Production and Prices 


AW material shortages seriously 
R atiesed the output of steel in July 

and production fell to an annual 
rate of 13.317 million tons compared with 
61.007 million tons in the previous month 
and 14.367 million tons in July 1950. The 
holiday period was partly responsible, 
but nevertheless, the. decline from the 
month before was half a million tons 
more this year than last. There was a 
serious decline in stocks of scrap at steel 
works and blast furnaces at the end of 
June compared with last year, and ore 
stocks have hardly recovered from the 
low level to which they sank last spring. 
The British Iron and Steel Federation 
still remains confident that the 1951 target 
of 16 million tons of steel will be attained. 
Much must depend, however, on the 
building up of stocks of scrap and rich 
iron ore to make safe the winter output 
of steel. The increased prices of iron and 
steel products announced by the Ministry 
of Supply on 13 August were not really 
unexpected and seem, on the whole, to 
be justified by the rising costs. It is 
pointed out by the British Iron and Steel 
Federation that while dearer steel may 
tend to discourage the export of simple 
articles and to ensure that the available 
steel is used in higher-valued products, 
even so the British prices are still below 
those of other important countries which 
make and use steel. While it seems 
generally agreed that it is necessary to 
encourage imports, the arrangement is to 
continue by which duties are charged on 
steel when it comes into the country, but 
are paid for by means of a subsidy from 
ine Ministry of Supply. No increases are 
apparently contemplated at present ii 
the price of domestic scrap for steel 
making, although a better figure might 
tend to bring out larger supplies and thus 
help to offset the scarcity. 


Automatic Control Systems 
HEMICAL and oil industries are 
probably far ahead of any others in 
the use and application of automatic 

control mechanisms. Two recent examples 

of chemical plant taking advantage of 


B 


modern process control methods are the 
first stage of the Monsanto expansion 
project at Newport and Fisons’ latest 
factory at Immingham. Process control is 
possibly even more advanced in the oil 
industry. At Shellhaven refinery, for 
example, a_ distillation unit with a 
throughput of two million gallons daily, 
nine distillation columns, and a_ final 
separation of crude oil into nine products 
requires 50 instruments and is operated 
by five men. For a modern catalytic 
cracker even more complex instrumenta- 
tion is necessary. As many as 350 
instruments may be used for measuring 
and controlling such variables as flow, 
pressure and temperature. The recent 
international conference at Cranfield on 
this subject received little publicity and 
future potentialities of automatic control 
mechanism remain hard to foretell. As 
The Economist points out, savings in 
labour have as yet hardly counted in 
deciding for or against controls. Their 
installation has rested more on controlling 
a highly complex process that could not 
be carried out manually than on doing a 
man’s job without him. The scope of 
automatic control and its application to 
their own industries might well be 
examined by the industrial research 
associations.. A first essential to develop- 
ment, however, is to gain greater interest 
of industry by explaining the possibilities 
in language that can be understood by 
the layman and enable him to appreciate 
the advantages of self control for 
machines. 


‘ Ferralyst ’ Process 


F o*%**F ‘¥erralyst’ sulphur recovery 

process reported in THE CHEMICAL 

Acs of 4 August 1951 has occa- 
sioned certain number of inquiries 
about the process. One aspect of it that 
is brought into more immediate promi- 
nence at the moment by the recent fore- 
casts of fuel shortages is the fact that 
the ‘ Ferralyst’ recovery process reclaims 
the latent heat normally lost to the air 
in sulphur compounds present in waste 
industrial gases. Each ton of sulphur that 
goes up in smoke contains the equivalent 
of 6,000,000 B.Th.U. heat which is lost 
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when recovery is attempted by the oxide 
box method—a system which actually 
requires heat to operate it. Since the 
effluent from coke ovens contains yearly 
approximately 60,000 tons of sulphur, the 
fuel saving of reclamation would be con- 
siderable. Another important point about 
the process concerns the amount of steel 
used in the plant and the delivery time. 
Whereas an oxide box capable of desul- 
phurising 6,000,000 cu. ft. of gas per hour 
uses 600 tons of steel with a consequent 
delivery date of 3-4 years, the ‘ Ferralyst ’ 
plant uses a mere 5 tons of steel and can 
be delivered in two to three months. In 
the face of a growing steel shortage and 
rearmament demands this factor becomes 
a decisive one. Other plants, too, contain 
less steel than the oxide boxes, but few, 
if any, reclaim the potential heat value 
of -reduced sulphur present in gas, 
although one or two of them use it 
during the process. It is to be hoped that 
the cabinet committee on sulphur which 
was recently set up will be as quick to 
grasp the potentialities of this process as 
privately owned industry appears to be. 


Invention and Application 


SERVICE to British industry was 
A ener by the Duke of Edinburgh 

in his presidential address to the 
British Association when he drew atten- 
tion to how often the pioneer work 
carried out in this country was allowed 
to be brought to fruition elsewhere. Many 
instances could, unfortunately, be quoted 
of the considerable lapse between pure 
invention and its development. while 
practical applications were carried out 
abroad—notably by America and Ger- 
many. As the Duke said, it is a laudable 
ideal, no doubt shared by most scientists, 
that all great discoveries and inventions 
should be made available for the benefit 
of mankind, as is now habitually done 
in the field of medicine. This does not 
excuse the failure to make the most of 
British achievements which are eagerly 
. exploited overseas. Some explanation as 
to why application is more rapid in the 
U.S.A. may lie in the actual difference 
between the structure of industry in the 
two countries. British industry today is 
largely monopolised while American is 
‘still highly competitive. Genius must be 
the source of scientific invention, but its 
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application remains dependent upon 
capital. Venture capital, as the recent 


statement by the Federation of British 
Industries emphasised, is the lifeblood of 
enterprise. 


A Royal Alchemist 


ITH the British Association meet- 
Wis centred this year in the city 

of Edinburgh, it was fitting that 
Professor John Read, F.R.S., should de- 
vote some of his fascinating discourse on 
‘Alchemy and Alchemists’ to the part 
played by Scotland in the humanistic 
transition of chemistry from the magic 
and mysticism of alchemy. The fact, too, 
that the Duke of Edinburgh is the third 
member of the Royal family to hold 
office as the association’s president adds 
interest to the recollections of the 
medieval kings and princes who were 
attracted by science. Of these, King 
James IV (1488-1513) must be regarded, 
according to the standard of his day, as 
an enlightened amateur. This monarch, 
who was learned in the art of medicine, 
is reputed in his desire for practical 
experience in surgery and dentistry to 
have paid fees to his patients. Under the 
inspiration and direction of his alchemist, 
John Damian, Abbot of Tungland, an 
ingenious and personable foreigner who 
had been attracted to the Scottish Court 
from Italy or France, James IV estab- 
lished at Stirling Castle, about 1500, what 
may well be regarded as Scotland's first 
scientific laboratory. In his book 
‘Humour and Humanism at Chemistry ’, 
Professor Read gives an intriguing list 
of the prices of alchemical materials and 
apparatus used and of some of the 
personnel employed, including ‘ one boy 
that kepit the furnes fire.’ It is certain 
that the king frequently visited the 
laboratory to take part in the work. 
Damian, having failed to. make gold, 
turned to artificial flight. About 1507, 
with movable wings he endeavoured to 
take off from the lofty battlements of 
Stirling Castle on a flight to France, but 
‘shortlie he fell to the ground, and brak 
his thee bone.’ During his convalescence 
reports state that James IV frequently 
played cards, dice and other games with 
his alchemist, the monarch’s losses being 
revealed in the accounts of the Lord High 
Treasurer! 
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The British Association 
Papers Read in the Chemistry Section 


The following is an extract from ‘A 
Hundred Years of Organic Chemistry,’ 
by Professor A. R. Todd, F.R.S., read 
in Edinburgh, on 9 August. 


HE century 1851-1951 has been an 

eventful one for organic chemistry. 
Indeed it has seen science grow from a 
rather confusing and empirical body of 
facts into one of the most systematic and 
fascinating of the sciences, and one on whose 
progress, moreover, many of the amenities 
of our modern civilisation depend. 

1851 might almost be regarded as a turn- 
ing point in organic chemistry, for major 
developments destined to shape the whole 
course of the science were at hand. It will 
be recalled that early in the 19th century 
Berzelius had defined organic chemistry as 
the chemistry of substances produced by 
living matter in contradistinction to the in- 
organic substances of mineral origin. There 
were certain striking differences between the 
two types, and in the mind of Berzelius, as 
in those of his contemporaries, these were 
associated with the concept of a vital force. 
Wohler’s laboratory synthesis of urea in 
1828 is generally believed to have sounded 
the death knell of the vital force theory, but 
in fact it survived for long after that, and it 
still rears its head in the famous text-book 
of Gmelin (1854). 


Carbon Compounds 


In the years that foltowed Wohler’s dis- 
covery, however, Liebig and others had 
shown that the organic compounds all con- 
tained carbon, and that carbon compounds 
with similar properties could be obtained 
from non-living services, for example, coal 
tar. So it gradually came to be recognised 
that organic chemistry was in fact synonym- 
ous with the chemistry of the carbon com- 
pounds, and attention was directed to the 
understanding of carbon chemistry, since it 
was clear that until such an understanding 
was obtained little progress was to be 
expected in studying the chemistry of living 
matter. 

By 1851 the efforts of many chemists had 
produced a substantial body of factual 
knowledge, but despite type theories and 
radical theories there was no really satisfac- 
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tory theory of valency which could corre- 
late the facts and establish the inter-relation- 
ships of organic compounds. In 1852, 
E. Frankland made the first clear statement 
of the idea of valency or fixed combining 
power of an element. This was a great step 
forward, and it was followed in 1858 by the 
work of Kekulé and Couper, who independ- 
ently put forward a theory of molecular 
structure based on the quadrivalency of 
carbon, and the capacity of carbon atoms for 
joining together in chains; they showed how 
molecular constitution could be represented 
diagrammatically in graphic formule and 
could predict the existence of isomers. That 
more isomers did in fact exist than were 
allowed for by this theory was, however, 
clear from the earlier work of Pasteur who 
had shown that two optically active tartaric 
acids existed. 

This was clarified in 1870 by Van’t Hoff 
and Le Bel who added to the Kekulé-Couper 
ideas the concept of the tetrahedral carbon 
atom, and thereby introduced the idea of 
space or stereoisomerism. With this the 
whole subject was placed on a firm basis, 
and on these theories virtually the whole of 
the modern science arose. Only in com- 
paratively recent years have alterations in 
the basic ideas of molecular structure come 
from physics, through knowledge of the 
electronic structures of atoms, but even these 
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new ideas have not altered the essential 
applicability of theory laid down between 
1850 and 1870. 

Armed with this understanding of struc- 
ture, the study of the carbon compounds 
flourished exceedingly, and by the early 20th 
century a vast number of such compounds 
were known and methods of synthesis and 
analysis had been developed in great variety. 
During this period, too, began the rise of 
the great organic chemical industry—pro- 
ducing dyestuffs, starting from the initial 
aniline dye of Perkin, explosives, and so on. 
This rise of an industry notable for its close- 
ness to the advancing front of science has 
continued, until today it produces not only 
dyes and explosives, but plastics, detergents, 
photographic materials, drugs, fabrics and a 
multitude of other things which we accept 
without question as part of everyday life— 
there are indeed few of the material comforts 
of life which do not owe something to 
organic chemical industry. 

The 20th century has seen however, a 
remarkable development in our knowledge 
of chemistry in relation to living matter. 
During the latter half of the 19th century 
organic chemists paid scant attention to this 
side of their subject and even biochemists— 
those concerned primarily with the nature of 
the processes going on in living matter— 
were relatively few. It is only in this cen- 
tury that great strides in biochemistry have 
been made. 
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From the organic chemist’s viewpoint this 
was inevitable. The materials found in 
living matter were too complex for him to 
study with success until he had mastered the 
groundwork and developed methods for 
studying carbon compounds in general. This 
mastery came from the work of the late 19th 
century, and as the 20th begins we can see 
the beginnings of a move towards the goal 
of the early organic chemists, in the work 
of Fischer, Willstatter and others on the pro- 
teins, purines, sugars, natural colouring 
matters and enzymes. 

This movement has grown continuously, 
receiving enormous impetus through the 
development of micro-techniques, which 
enable work to be done with tiny quantities 
of material. In the past 25 years it has 
given us most of the spectacular achieve- 
ments of organic chemistry in the structural 
elucidation and synthesis of hormones, vita- 
mins, alkaloids, natural colouring matters, 
etc., and indirectly of the synthetic drugs. 
Parallel with it have come the developments 
in the understanding of the finer details of 
molecular structure and reactivity associated 
with the names of Lapworth, Robinson, 
Pauling and Ingold. The welding together 
of the results and ideas emerging from those 
two fields of endeavour promise still more 
striking triumphs for organic chemistry in a 
future which should be as fascinating as its 
past. 


Chemistry in Metal Extraction 


N 14 August, Dr. F. D. Richardson, of 

the Imperial College of Science and 
Technology, read a paper on ‘Chemistry in 
Metal Extraction’ to a joint meeting of the 
Chemistry and Engineering sections of the 
British Association, of which the following 
is an extract :-— 

There are three main steps in the winning 
of a metal from its mined ore—concentra- 
tion, smelting and refining. Chemistry 
enters into all of these, but this paper is 
restricted to the chemistry of metal extrac- 
tion at high temperatures. 

The systems which are most important in 
this connection are molten metal and molten 
slags and mattes. Our knowledge is weakest 
on the last two, so that research is particu- 
larly required on the chemistry of molten 
silicates, oxides and sulphides, and _ their 
mixtures. Since the nature of liquid metal 


and slag solutions is only now becoming 
clear, it is worth reviewing the picture of 
them which has so far been developed by 
the application of physical chemistry. 

A molten metal consists of closely packed 
metal atoms, each of which interacts strongly 
with its eight or so nearest neighbours. The 
liquid resembles the solid closely, and differs 
from it mainly in lacking the long range 
order peculiar to the crystalline state. Other 
elements dissolved in metals can be pictured 
as foreign atoms dispersed among the metal 
atoms and also interacting strongly with 
them. They may be distributed uniformiy 
throughout the melt or they may cluster 
together in some degree. There is evidence, 
for example, that chromium and oxygen 
atoms cluster together when dissolved in 
liquid iron, and so influence each others 
behaviour. 
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Molten silicates consist of disordered 
three-dimensional networks of tetrahedral 
silicate groups (SiO,). These groups share 
corners with one another via Si-O-Si 
‘bridges’. Every corner is shared in the 
case of fused silica, which has a high vis- 
cosity as a result. These bridges can be 
broken by the addition of metal oxides. As 
sodium oxide, for example, is added to fused 
silica, the chains in the network become 
shorter and shorter, with a corresponding 
decrease in viscosity, until at the composi- 
tion SiO.2Na.O no corners need be shared. 
Thereafter the addition of more metal oxide 
gives rise to oxygen and metal ions dis- 
persed between silicate tetrahedra. 

As much confusion has arisen from 
theories of the formation of various kinds 
of molecular compounds in liquid slags, it 
needs to be stressed that no precise mole- 
cules can be identified in such melts. The 
only entities which can be recognised as 
having a distinctive existence are the metal 
ions. the silicate tetrahedra which carry a 
net negative charge and may be bridged 
together in varying degrees, and the excess 
oxygen ions. 

The rates of reactions between slags and 
metals are not controlled by the chemistry 
of the processes which take place at the 
interfaces between them. Diffusion of reac- 
tants and resultants to and from the inter- 
face it rate-controlling and diffusion in the 
slag is usually far slower than in the metal. 
The rates of refining processes with slass are 
thus dependent on stirring conditions and 
the diffusion coefficients of the participating 
entities in the slag. 


. Liquid Systems Elucidated 


The research which is being done to-day, 
is designed to elucidate the nature of these 
liquid systems still further. The thermo- 
dynamic properties of slag and metal solu- 
tions are being measured by gas-slag, gas- 
metal and slag-metal equilibrium _ studies. 
The atomic nature of metals and slags is 
being +solved by measurements of viscosity 
and diffusion and, in the case of slags, of 
electrical conductivity and .ionic transport 
as well. 

The physical chemistry of metals and slags 
is a development of the past 25 years. During 
this time it has mainly been related to iron 
and steeimaking, and to such new and costly 
metals as titanium, zirconium and uranium. 
The latter are now being produced by 
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methods which spring directly from 
chemical research. So far as_ iron 
and steel and the older metals are 
concerned, research has been aimed at 
establishing the physico-chemical _ back- 
ground of existing processes. These have 
been successfully developed by empirical 
means, so that in a sense the research chem- 
ist has here been trying to ‘catch up with’ 
the practising metallurgist. The older metal 
industries do not therefore show any 
dramatic advances, resulting from the appli- 
cation of physical chemistry. They do, 
however, show many improvements which 
have followed from a better understanding 
of what goes on in the furnaces of the 
smelter and refiner. 


Sulphur Iron 


Recent work on sulphur in iron-making 
provides a typical example of the way in 
which such improvements can come about. 
Although the scarcity of sulphur may be a 
headache to the Government and chemical 
industry, a surfeit of this element causes a 
headache to the metallurgist and especially 
to the makers of iron and steel. The sulphur 
in iron ore and coke gets into iron when it 
is made in the blast furnace. Although the 
majority passes into the slag, which carries 
around 1 to 2 per cent sulphur, about 0.1 
per cent is left in the metal. This causes 
difficulty in steelmaking as it has to be 
removed as far as practicable, by the use of 
large quantities of a strongly basic slag. © 

Fundamental thermodynamical _ studies 
have lately shown that under normal condi- 
tions a sulphur atom can only enter a sili- 
cate slag of constant composition by dis- 
placing an oxygen atom. The equilibrium 
between sulphur and oxygen in slag metal 
and slag gas systems may thus be repre- 
sentedby the equations :— 

(S”) slag +[O] metal =(O”) slag +[S] metal 

(S”) slag + 40. = (O”) 4S:. 

It follows that in gas-slag systems, a high 
oxygen pressure tends to push sulphur out 
of the slag into the gas. It has also been 
shown that the partition of sulphur between 
slag and metal, which can be obtained under 
equilibrium conditions in the laboratory, is 
much more favourable than that attained in 
the blast furnace. This is apparently due 
to inadequate mixing between slag and 
metal. 

A two-fold possibility of practical impor- 
ance clearly emerges from these fundamental 
researches. It may become possible to make 
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lower sulphur pig-iron by mixing slag and 
metal in the ladle after tapping—an addi- 
tional operation but one which uses materials 
already available and at the right tempera- 
ture. It may also become practicable to 
recover the sulphur, present in the molten 
slag by blowing air or oxygen through it. 
Although only 1-2 per cent is present, it ‘s 
readily evolved as sulphur dioxide, which 
could be used for making sulphuric acid. The 
7,000,000 tons of blast furnace slag made 
annually in Britain are thus a_ potential 
source of 100,000 tons of sulphur. 


o 

Synthetic Polymers 
SYNTHETIC polymers form the basis of 
the three industries of ever-growing impor- 
tance, namely synthetic plastics, fibres and 
rubbers, and their growth of manufacture 
and of uses has been one of the most 
spectacular developments in the chemical 
industry in the last decade, said Dr. J. C. 
Swallow, Imperial Chemical Industries, Ltd. 

These industries, continued the doctor, 
had a common scientific background, but 
different technologies in application, and 
were all based on polymers which were 
macro-molecules made by the process of 
polycondensation and polymerisation. Those 
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materials which had been selected for large- 
scale production represented a selection from 
a large number of synthetic polymers pro- 
duced in the last 20 years. 

To obtain a general picture of synthetic 
polymers they could be divided into three 
overlapping zones, namely the rubberlike, 
the amorphous or glasslike, and the crystal- 
line and fibre-forming zone, from which it 
was possible to appreciate how their pro- 
perties were related to their structural 
features. It is also possible to see what 
chemical changes were necessary to bring a 
polymer from one zone to another, and a 
number of examples could be quoted, such 
as the chemical modification of nylon, the 
chlorination of polythene, and so on. 

Crystalline polymers formed the. basis of 
a number of new synthetic fibres such as 
nylon and ‘ Terylene’ which were made by 
the new technique of melt spinning. Within 
such a classification of synthetic polymers it 
was possible in. certain cases to synthesise 
deliberately a polymer with the properties 
required for a specific application. There 
were, however, other methods of modifying 
structure without altering the skeletal chain, 
and in the field of fibres this was done by 
blending natural fibres with synthetic ones, 











The Duke of Edinburgh after receiving the Honorary Degree of Doctor of Laws from 
Edinburgh University. The ceremony was a prelude to the inaugural meeting of the 
British Association for the Advancement of Science of which the Duke was president. 

Immediately behind him is Sir Edward Appleton, vice-chancellor and principal of 
Edinburgh University, and to his right, Sir Harold Hartley, president in 1950. 
Membership for this meeting passed the 4,000 mark, the highest for any previous 
gathering of the association, with the exception of the centenary occasion in London. 
Members from over 18 countries attended. (By courtesy of the ‘Scotsman ’) 
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or even synthetic fibres of different kinds 
together. 

Also, by varying the degree or orienta- 
tion of a long chain molecule the physical 
properties of fibres could be altered to give 
high tenacity and low elongation, or lower 
tenacity and greater elongation more akin to 
the wool fibre. The morphology of solid 
polymers was therefore of increasing impor- 
tance in the technical application of poly- 
mers. 

With the great range of possibilities in 
polymeric chemistry, what were the limiting 
factors which prevented the production of 
these new materials in sufficient quantity for 
all our needs? The lag of seven to 10 years 
between the discovery in the laboratory and 
the successful production on an industrial 
scale, which existed before the war, had still 
to be faced. Further post-war economic 
difficulties, and the orderly introduction of 
new materials into modern economy repre- 
sented one of the more difficult tasks facing 
chemical industry, and the industries which 
used these products to obtain new technica! 
effects 

Raw materials for production of synthetic 
polymers were, on'the one hand, coal from 
which was derived benzene, the basic raw 
material for the thermosetting group of pro- 
ducts, nylon and polystyrene. Other plas- 
tics such as polythene and the synthetic 
rubbers, required the olefins which wer2 
most conveniently produced from the crack- 
ing of oil, a new and growing development 
in the aliphatic industry. 


Petroleum Chemicals 


ONE of the fastest growing industries in 
the U.S.A. now is the making of chemicals 
from petroleum and natural gas. More 
than $110 million is at present being spent 
annually on research work on the expansion 
of petrochemicals. In the U.K. too, the 
petroleum chemical industry as typified by 
the Fawley oil refinery to be: opened at the 
beginning of next month, is developing 


rapidly 


These facts lend particular interest to the 
address on ‘ Petroleum Chemicals’ given by 
Dr. F. Roffey, ‘controller of ‘research and 
development, Distillers Co.,; Ltd. 

The petroleum industry, said the doctor, 
could be defined as that section of chemical 
industry which derived from petroleum or 
natural gas as raw material, and in general 
terms had its main influence in the large 
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scale production of aliphatic rather than 
aromatic products. It was in a sense com- 
plementary to the much older coal-tar indus- 
try, although many important developments 
were based on the intermediates derived 
from both. 


Progress in the petroleum chemical indus- 
try had been made in a relatively short time 
—essentially since the middle twenties. 
Major developments in derived chemicals 
had taken place in America, but this was 
really only natural as the U.S.A. held a 
predominant position both as a producer of 
crude oil and natural gas and as a user of 
various refined oil products. 


Britain, however, had made considerable 
progress, particularly since the war. 


Lines of deyelopment were shown by 
charts indicating the two main steps between 
raw material oil and end-product chemicals. 


The first step was essentially the responsi- 
bility of the oil industry, namely, the break- 
down of any given feed-stock into its com- 
ponent hydrocarbons or closely related 
groups of hydrocarbons, this operation being 
carried out in the refinery by a combination 
of cracking and distillation. The second 
stage consisted of synthesis of the required 
chemical end-products from the individual 
components of the refinery operations and 
was the task of the petroleum chemical side. 


Main raw materials used on the purely 
synthetic side of the industry were the 
olefinic constituents of cracked oil, namely 
ethylene, propylene, the butylenes and 
butadienes. From these were derived, either 
directly or by condensation with selected 
aromatics such as benzene and toluene, the 
majority of the larger tonnage end-products. 
These included synthetic ethanol; glycol, iso- 
propanol, which in turn was converted to 
acetone; higher alcohols and ketones; and 
some highly important bases for the polymer 
and detergent industries such as_ styrene, 
phenol and the condensate of polymerised 
propylenes with either benzene or toluene. 

More recent developments based on direct 
oxidation of natural gas to give a wide range 
of oxygenated compounds were summarised 
by the speaker, together with the modified 
Fischer-Tropsch process based on natural 
gas which aimed at large-scale production 
of both petrol and oxygenated chemicals. 
Production of acetylene and hydrocyanic 
acid by petrochemical processes was 
reviewed. 
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The Epicuticle of Wool 


Investigation of Its Chemical Nature 


LECTRON microscopy is quite a recent 

field of wool research, the first papers 
and electron micrographs having been pub- 
lished in 1943 by Zahn in Germany and by 
Hook and McMurdie in the United States. 
Whereas the ordinary microscope has a use- 
ful magnification of about 1,000, the elec- 
tron microscope is capable of revealing 
particles as small as a hundredth of the 
wave-length of light, thus allowing fibres to 
be examined at a magnification of about 
100,000 Electron microscopy is_ there- 
fore a valuable tool for investigating changes 
in the surface structure. It is noteworthy 
that significant contributions to knowledge 
of the fibre have already been made by most 
wool research institutes which are equipped 
with electron microscopes. 

The Epicuticle 

Important consequences may result from 
the discovery of a thin membrane, which is 
believed to be partly responsible for the 
surface properties of wool. This membrane 
is invisible under an optical microscope and 
has been termed the ‘ epicuticle ’. 


In a paper delivered to the Journal of the 
Society of Dyers and Colourists, N. Gralén 
points out that the textile properties of fibres 
are to a large extent associated with their 
surface structure. It is believed that most 
textile fibres have a cuticle which is different 
from the rest of the fibre. The primary 
wall of a cotton fibre is physically different 
from the secondary wall and probably is also 
chemically different. 


Due to the method of extrusion and 
coagulation artificial fibres often have a skin, 
the difference being mainly physical. It 
has been shown that wool has a cuticle 
which is both chemically and _ physically 
different from the rest of the fibre. The 
surface of wool has a scaly appearance, 
which can easily be observed under an opti- 
cal microscope. 


Both nylon and artificial silk, which are 
considered to be very smooth fibres, have 
frictional coefficients which are considerably 
higher than those of wool. During an in- 
vestigation of wool fibre in the ‘electron 
microscope, workers at the Swedish Institute 
for Textile Research found what they 
believed to be the explanation of wool’s low 


coefficient of friction. After dissolving wool 
in a 1 per cent sodium sulphide solution, 
Lindberg, Philip and Gralén noticed that a 
faint opalescence was left in the solution and 
did not disappear, even after a fairly long 
period. 

This opalescent residue was centrifuged 
down, washed and investigated in the elec- 
tron microscope. It proved to consist of 
very thin membranes, mostly 
fairly uniform thickness. These membranes 
were probably identical with a thin mem- 
brane resistant to trypsin digestion, which 
was found in 1946 by Mercer and Rees 
during an investigation of the structure of 
the cuticle cell by electron microscopes. 

Subsequently the Swedish investigators 
found that the same membranes were 
obtained from chlorinated wool simply by 
shaking the wool with water. After treat- 
ment with chlorine and shaking with water, 
the wool still retains its character under the 
microscope and even its scaly appearance. 
In electron microscope replicas, the chlor- 
inated fibre shows a striated structure in the 
fibre direction. These striations are not 
found, or at any rate are much less obvious, 
in untreated fibres. This method of prepara- 
tion indicates that the membrane is located 
on the external surface of the wool fibre. 

Cuticle forms a fairly large proportion of 
the wool fibre, estimates given by various 
authorities ranging from 2 to 10 per cent. 
The thickness of the membrane, or ‘epi- 
cuticle ’ has been measured by means of the 
ordinary shadow casting technique for the 
electron microscope, and was found to be 
50-250 A. From these figures it is evident 
that the membrane is only about 0.1 per 
cent of the whole fibre, so that it is not the 
cuticle itself, though it is certainly a portion 
of the cuticle. Before the findings of the 
Swedish workers the existence of an epi- 
cuticle or a similar membrane was actually 
predicted from diffusion phenomena occur- 
ring in dyeing and staining. 

Chemical Resistance 

The epicuticle is highly resistant to chemi- 
cal treatment. . The methods of isolation 
have shown its resistance to chlorine and 
sodium sulphide, while its resistance to 
strong acids and to enzymes is also shown. 
In later experiments Lindberg, Philip and 
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Gralén found that prolonged treatment with 
alkali or sodium sulphide resulted in per- 
foration of the membrane, which was obvi- 
ously the beginning of its destruction. Its 
resistance is much greater than that of 
ordinary wool keratin, however, from which 
the investigators conclude that it is not an 
ordinary protein. 

So far the exact composition of the epi- 
cuticle is unknown. Various suggestions 
regarding its chemical nature have been put 
forward, but none of them has proved cor- 
rect. The structure is certainly not cellular. 
Gralén points out that the chemical resis- 
tance might indicate a carbohydrate or 
chitin-like structure, while another possi- 
bility is that it might be a condensation pro- 
duct of waxes originating from the same 
glands as the wool wax. A_ chemica! 
analysis of the epicuticle is being under- 
taken. 

Although highly complex, knowledge of 
the cuticle and of its components and struc- 
ture has been greatly extended by several 


studies undertaken since the war with 
optical or electron microscopes. _Evi- 
dence obtained from _ electron micro- 
graphs led Mercer and Rees to 


postulate that the structure of the cuticle 
cell consists of a smooth and featureless 
outer layer, k,, which is digested by trypsin, 
and an inner layer, kz, which is highly resis- 
iant to trypsin digestion. The latter layer 
is a pitted, honeycombed structure with 
ridges and folds running parallel to the 
pores. 
Polystyrene Casts 

These conclusions are independently sup- 
ported by electron micrographs obtained by 
Swerdlow and Seeman of an entirely differ- 
ent preparation. The latter investigators 
made polystyrene casts of the surface of 
unabraded and abraded wool fibres. Electron 
micrographs of the impressions show that the 
unabraded cuticle cell is covered with a 
smooth lacquer-like coating corresponding 
to the k, layer. When this coating is 
abraded away, a layer is revealed which has 
a corrugated, ribbed structure, similar to 
that of the k. layer of Mercer and Rees. 

German workers have isolated a rather 
thick membrane (about 5 per cent of the 
wool), which is believed to be located 
between the cuticle and the cortex. This 
‘subcutic’ is obtained by treatment of the 
wool with formaldehyde and phenol | at 
130°C., followed by pancreatic digestion. In 
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this way the cortex is dissolved or digested 
and a tube is left, which is the assumed sub- 
cutis. 

Lindberg and his associates have shown 
that the tube has scale edges like the cuticle, 
and that a thin membrane quite similar to 
the epicuticle can be isolated from it by 
chlorine treatment. The epicuticle, how- 
ever, is partly thickened by hardened protein 
residues, which are held to belong to a layer 
intermediate between the epicuticle and the 
scales proper. The investigators termed the 
intermediate layer the exocuticle and the 
scales themselves the endocuticle. The 
exocuticle can be digested with trypsin, leav- 
ing the scales as a vesiculate structure (the 
k. layer of Mercer and Rees). The scales 
adhere so strongly to each other that the 
cuticle cannot readily be dissected by a 
micromanipulator into its component scales. 
This fact, together with the fact that the 
cuticle or parts of it can be isolated as a 
tube, have led to a theory that the scales 
may not be single cells, but that the cuticle 
may have the shape of a folded sheath. 

Easily Damaged 

These studies of the structure and com- 
ponents of the cuticle may lead to practical 
developments in the processing of wool. If 
the epicuticle formed a continuous sheath 
around the whole fibre, it is probable that 
no dye could penetrate the fibre. Being 
very thin, however, epicuticle is easily 
damaged mechanically, either by the sheep 
when rubbing itself against rocks or trees 
or during the processing of the wool. 

It has been confirmed by Lindberg that 
damage to the epicuticle produced by treat- 
ment with alcoholic potassium hydroxide 
gives more rapid and even drying. Removal 
of the epicuticle without further damage to 
the wool would undoubtedly yield a fibre 
which could be more easily dyed. 

Several microscopical tests for damage to 
wool certainly depend on the existence and 
removal of the epicuticle. This is true of 
several staining tests, such as the Pauly test 
and the methylene blue test. When the 
epicuticle is damaged, the dye penetrates 
through the holes and stains the keratin of 
the fibre. Of particular interest is the well- 
known Allwérden test, which causes blisters 
in intact fibres. These blisters do not ap- 
pear on alkali-treated or otherwise damaged 
wool. 

In this test the epicuticle acts as a semi- 
permeable membrane. The chlorine readily 








220 THE CHEMICAL AGE 


diffuses through the epicuticle and reacts 
with the underlying exocuticle. The soluble 
macro-molecular products formed exert an 
osmotic pressure on the membrane. The 
difference in refractive index between the 
inner and outer solutions render the blisters 
visible, even if the membrane itself is too 
thin to be observed. From its behaviour in 
this test Gralén concludes that the epicuticle 
sticks to the rest of the cuticle especially 
well along the lines or ridges, which partly 
coincide with the scale edges and partly run 
in other directions. The test also shows that 
the epicuticle is fairly extensive, so. that 
swelling and also some stretching of the 
fibres can occur without bursting the thin 
membrane. 

Gralén also draws attention to the réle of 
the frictional properties of the fibre in spin- 
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ning wool and on the wearing properties of 
wool fabrics. It is known that chlorinated 
fibres give rise to a smaller number of ends 
down in spinning, due to increased friction 
between the fibres. Wearing properties 
might. also be enhanced by reduction of the 
fibre slippage. 

Electron microscopy has opened up new 
possibilities for wool technology, but further 
research is still necessary to provide a more 
complete picture of the chemical and physi- 
cal structure of the cuticle. 
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The first modern-type catalytic cracking unit to be constructed in Europe. A view 
of Shell’s Pernis refinery near Rotterdam which has just been completed and is due 
to come into full operation shortly with a capacity of about 1} million tons a year. 
From left to right can be seen the stack ao the furnace (height 196 ft.), catalyst 


hoppers and, at the top, the conveyor for the catalyst. 


The white rectangular 


structure in the centre ts the regenerator with the lift and, right, the fractionating 


column. 


The low building in the foreground is the compressor house 
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Mellon Institute Research 
Many Fields Investigated 


HE report on scientific researches carried 

out at the Mellon Institute of Pittsburgh, 
Pennsylvania, during 1950-51 contains many 
interesting items carried out by the fellow- 
ships. The Mineral Products Fellowship, 
now in its fifteenth year of progressive re- 
search on the recovery and utilisation of 
finely-divided siliceous wastes from plate- 
glass plants, has achieved the evolution of 
successful industrial processes which have 
resulted in the development of products that 
have found wide application in diverse fields. 
This potentially valuable waste material, 
consisting essentially of silica and glass with 
a particle size nearly 100 per cent less than 
325-mesh, discarded in rivers or vast dumps 
at considerable expense, can now be advan- 
tageously retrieved and utilised. 

The Ceramic Chemicals Fellowship has 
been conducting research into the develop- 
ment of better vitreous enamels for the past 
17 years. Since 1945 it has been engaged 
chiefly in investigations concerned with the 
formulation of titania-opacified cover-coat 
compositions, the results of which have con- 
tributed to the large commercial production 
of frits of high quality used in the prepara- 
tion of enamels for the household and 
commercial appliance industries. 


Fundamental Reactions 

For many years enamel compositions were 
formulated from the experience of a long- 
established art. The application of the 
principles of chemistry to" the investigation 
of these complex compounds has made 
possible a clearer understanding of the 
characteristic effects of the major and minor 
ingredients on their properties, and a fair 
degree of predictability has been attained. 
‘Much of the work of the fellowship during 
1950-51 has been devoted to an extension 
of studies of fundamental reactions. This 
research has moved towards the formulation 
which produce enamels 
maturing at relatively low temperature and 
which can be fired at higher temperatures 
without appreciable change of opacity and 
colour value, and, regardless of firing tem- 
perature, possessing a high degree of acid 
resistance. 

As a part of an investigation into the 
improvement of the thermal shock resistance 


of enamels for gas and electric range tops 
and for cold-wall refrigerators, many deter- 
minations of thermal coefficient of expan- 
sion have been carried out. The rate of 
penetration of hydrogen through steel plates 
prepared for enamelling by various methods 
has been ascertained by electrolytic and 
pressure procedures. 

At the same time, ideas for the further 
improvement of groundcoat and cover-coat 
enamels have been promulgated, and the 
results of the work translated into industrial 
production. In particular, the Fellowship 
has aided in the development of two series 
of ground-coats which make possible the 


- continuance of the enamel industry and co- 


operation with the National Production 
Authority by limiting or even eliminating the 
use of cobalt oxides and other scarce 
materials. 


Improved Sintering Processes 

The Agglomeration Fellowship was estab- 
lished in 1949 by the American Iron and 
Steel Institute, for the purpose of evolving 
improved blast-furnace sintering and 
agglomerating processes. This work has a 
large present application since sinter pro- 
duction now easily amounts to more than 
20 per cent of iron-ore shipments from the 
Lake Superior ranges. It also has far- 
reaching significance because of the growing 
importance of agglomeration in the process- 
ing of new iron-ore reserves. 

This Fellowship has completed a compre- 
hensive survey of modern American sinter- 
ing practice as a means of ascertaining facts 
and of forming the basis for a research and 
development programme. Many opportuni- 
ties for improvement of sinter properties and 
production methods have been disclosed. 
Three factors were found to be of impor- 
tance in the situation. First, the use of 
sinter in the blast furnace has failed in many 
cases to give the results expected or desired 
of it. Secondly, the properties of present 
sinter need improvement according to the 
ideas of blast-furnace operators. More- 
over the properties of *‘ good’ sinter require 
better definition. Thirdly, many aspects of 
sinter-plant. operation show possibilities for 
major improvement. 


The Fellowship is proceeding with a 
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research programme based on these findings. 
Quality control test methods for measuring 
sinter properties are being adapted and 
devised It is hoped that these methods will 
assist plants in maintaining uniformity and 
also that they will indicate what properties 
of sinter are important in the blast furnace. 
Sinter will be produced experimentally in 
order to determine the effects of operating 
variables and to improve basically the pro- 
perties of sinter. 

The Multiple Fellowship on Acid Recov- 
ery, also under the donorship of the 
American Iron and Steel Institute, has since 
1938 been researching into methods for 
utilising or disposing of waste pickle liquor, 
assistance to steel companies on pickle liquor 
disposal problems, and co-operation with 
public agencies in developing reasonable 
stream pollution abatement measures. 


Pickle Liquor Disposal 
Research on the recovery of manganese 
from low-grade ores with waste pickie liquor 
has resulted in reaction data useful in design- 
ing commercial operation of the process, 


and has pointed to prospects for an 
important technical simplification in _ its 
operation. The study of samples from the 


large deposit of low-grade ore in Maine, 
which had not been amenable to the original 
process, has been successful in developing 
a procedure whereby nearly 90 per cent of 
the manganese can be recovered with a 
solution of ferrous sulphate alone. 

A preliminary investigation of the activa- 
tion of certain clays with waste pickle liquor 
has indicated that agents for decolorising 
oils can be prepared. Research on methods 
for producing ferrous ammonium sulphate 
from pickle liquor has led to the develop- 
ment of a technically sound process. A 
patent was issued covering the Fellowship 
process for manufacturing pure ammonium 
sulphate and magnetic iron oxide from pickle 
liquor. 

The possibility of expanding markets for 
ferrous sulphate has led to a study of the 
value of this compound for treating wool- 
scouring wastes. This investigation has 
already resulted in purification superior to 
that obtainable with the conventional acid- 
cracking process. This project may be ex- 
panded to include ‘recovery to marketable 
products from this waste and definitely will 
be extended to the treatment of other types 
of waste waters. 

The Multiple Fellowship on Chemical 
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Storage at Pittsburgh, Pa., has been occupied 
with a heavy programme that has produced 
many accomplishments. 

There has been unbroken sequence in the 
study of the best methods of storing various 
commercially important chemical  sub- 
stances. Forty-four different substances 
have now been investigated and separate 
reports are available for guiding their proper 
storage. These materials include the follow- 
ing: acetaldehyde, acetic acid, acrylonitrile, 
ammonia, ammonium nitrate, butadiene, 
butadiene and isobutylene, normal butane, 
butene-1, butene-2, trans-butene-2, benzalde- 
hyde, calcium chloride, carbon dioxide, 
castor oil, caustic soda, chlorine, coconut 
oil, ethyl acetate, ethyl alcohol, formalde- 
hyde solutions, ‘ Freons’, gas oil, gasoline, 
hydrofluoric acid, hydrogen peroxide, iso- 
butane, isobutylene, liquids and gases, mag- 
nesium oxide, methanol, methyl chloride, 
nitric acid, palm oil, propane, propylene, 
common refrigerants, sperm oil, styrene, sul- 
phur dioxide, sulphuric acid, and turpentine. 

The development of the * Icosasphere’ 
has received wide and very favourable 
notice not only in the U.S.A. but also in 
various foreign lands. During the past 
year many additional ‘ Icosaspheres’ have 
been constructed, mostly for the storage of 
high volatility petroleum, other light petro- 
leum products and sewage gas, and for 
vacuum service in the industries. 


Evaluation of Steel Stresses 

The research in evaluating stresses in steel 
structures of various types has _ been 
extended. A programme is under way to 
evaluate the stresses in large tubular 
elevated water-tank columns which cannot 
be calculated with certainty. One project 
is a full-scale test of such tank columns. A 
study of the literature on the subject of 
cylindrical shells used as columns has indi- 
cated that the wrinkling strength is affected 
by the length of radius of gyration ratio 
(L/p) as well as the thickness to radius ratio 
(t/r). Hence a programme has been initiated 
to investigate this phenomenon experimen- 
tally, by testing full-scale fabricated tubular 
columns with various values of L/p and t/r. 

The Multiple Fellowship (Metal-working) 
of Pittsburgh has been investigating the 
double-drawing of low-alloy high-tensile 
steels by means of a triple action hydraulic 
press in conjunction with recording oscillo- 
graphs, to define the most efficient die design 
and die sequence for this profess of deep 
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drawing. Variables related to lubricants, 
temperature, reduction, drawing speed, and 
pressing tonnages were collected and studied. 
Cold reductions as high as 73 per cent of 
the original blank diameter were obtained 
without the conventional subcritical anneal- 
ing. It is believed that these high-blank 
reductions were associated with the Bausch- 
inger effect. 

A statistical analysis of deep-drawing per- 
formance was also completed, to show the 
effect of the chemical and physical proper- 
ties on the pressing characteristics of certain 
types of low-alloy high-tensile steels that 
were double-drawn in production. 

Studies were also conducted to establish 
the physical properties of low-alloy high- 
tensile steels at elevated temperatures, so 
that specific properties could be evaluated 
to resolve any deviations which might occur 
at elevated temperatures in the double- 
drawing process. Chemical research was 
concluded on the effect of aluminium nitride 
nitrogen on the drawability of silicon- 
aluminium killed steels. 

Experimental double-drawing tests were 
consummated on dry-type lubricants, which 
were applied to half-size drawing blanks for 
ascertaining the most suitable type of dry 
lubricant for production operations. Pro- 
gress has been made on the _ hot-closure 
forming of deep-drawn products. 

A special mechanism was devised to add 
filler metal in the inert-gas-shielded arc- 
welding process of ferrous and nonferrous 
alloys. The industrial success of this process 
has been demonstrated in the welding of 
silicon-bronze alloys. 


Automatic Welding 

Several automatic methods have been 
employed to weld hot-dipped galvanised 
steel sheet that would be suitable for pres- 
Sure-vessel construction of the hot water 
Storage heater design. While no definite 
conclusions have been affixed to a particular 
process, experimental work has _ been 
extended in this field of composite welding. 

The Multiple Fellowship on Nickel of the 
International Nickel Company Inc. of New 
York. has continued its research on the cata- 
lytic behaviour of nickel, with special work 
on the nickel-sulphur system. 

Supported Ni;S: catalysts have been 
studied in the hydrocarbon-steam reaction in 
the presence of sulphur compounds. A 
demonstration pilot plant for continuous 
hydrogenation over fixed-bed nickel cata- 
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lysts was used in the experimental treatment 
of a variety of oils and organic chemicals. 
Some work was started on the regeneration 
of spent nickel catalysts and on_ nickel 
recovery from catalyst residues to help 
assure efficient use of the available supply. 

Twenty-two new nickel compounds have 
been prepared by The International Nickel 
Co.’s_ Nickel Derivative Fellowship, and 
their properties are being determined in con- 
nection with the search for new industrial 
applications. Those compounds with the 
requisite oil solubility are being studied as 
lubricant additives in comparison with ana- 
logues of other metals. The data obtained 
so far suggest that some of these compounds 
merit further investigation as detergent-type 
additives. 


Arsenic Consumption 


With the Fellowship (Arsenic) supported 
by the American Smelting and Refining Co., 
the aim has been to expand the consumption 
of arsenic either by uncovering new uses or 
by reviewing uses proposed or developed in 
the past that have not found commercial 
acceptance. 

Experiments were conducted to determine 
what part arsenic might play as a corrosion 
inhibitor in any system using sulphuric acid 
in contact with steel, such as pickling or 
sulphonation reactions. A critical survey 
of the anti-fouling characteristics of arsenic 
compounds and alloys was under way for 
some time. An investigation of the possible 
use of arsenic in admixture with asphaltic 
or coal-tar road materials as a means of 
controlling weed damage to secondary roads, 
driveways, etc., was begun. The réle of 
arsenic compounds as anti-corrosive agents 
in paints was studied and a number of other 
problems were under consideration. 

This year marks the 20th anniversary of 
the Multiple Fellowship on Sulphur, sus- 
tained by the Texas Gulf Sulphur Co., of 
New York. Shortly after its formation, this 
company started its first Fellowship. The 
initial researches were concerned with plant 
problems, such as handling and storage of 
brimstone, decolorisation of the crude pro- 
duct, development of analytical procedures, 
treatment of the fresh water supply for the 
Frasch process, and treatment of trade 
wastes, particularly bleed water. Also, 
types of equipment relating to pan or shelf 
sulphur burners were developed. 

Subsequently, so as to locate and cultivate 
new markets for brimstone, investigation 
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was given to finding some novel uses. Sul- 
phur cements, which came from _ this 
research, have been employed as a jointing 
material for bricks in acid-proof tanks, as 
a tank-lining resistant to acids, as a jointing 
agent for brick roads, clay products such as 
sewer pipe, and cast-iron water pipe, as a 
lining in pipes, as traffic markers, and as 
expansion joints on roofs. The greatest 
successes were obtained in the fields of acid- 
proof masonry construction and jointing 
water mains. 


Sulphur-Impregnated Wood 


Sulphur-impregnated wood was_ also 
developed to give products of greater 
strength, hardness, and density, possessing a 
higher dielectric constant and showing 
increased resistance to weak or dilute acids. 
Certain of these products were used in the 
early days by amateurs in the construction 
of radio sets. Pulp and paper products were 
also impregnated with brimstone. Here the 
sulphur enhanced the wet and dry strengths, 
increased the stiffness, reduced wick action, 
and improved stability in humid and acid 
atmospheres. The impregnation of paper 
was adopted in the manufacture of spools 
and spindles for the textile trade and in the 
making of paper dispensers. 

An ethylene-sulphur rubber constituted 
another accomplishment. This material 
proved valuable as a plasticiser for sulphur 
cements, as an expansion joint material, and 
as a rubber substitute. The success of the 
GR-S programme prevented a full-scale 
development. 

Investigation was also accorded to the 
agricultural uses of sulphur. A _ co-opera- 
tive effort with others led to a spray-type 
burner from which the heat was recovered. 
The development of this combustion unit 
assured a smooth and efficient burning 
operation. And, too, during much of this 
time, considerable work was devoted to 
methods of facilitating the use, handling, and 
storage of sulphur. 

Because of the need for basic data, articles 
have been published on the thermodynamic 
properties of sulphur and sulphur dioxide 
and on the viscosity and the thermal con- 
ductivity of sulphur vapour. Other proper- 
ties of sulphur ‘are being continuously 
probed, to gain insight into all important 
characteristics of the element. 

The Multiple Fellowship on Technical 
Glassware has been concerned entirely 
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during the last twelve months with investiga- 
ting silicones. Very early in this research it 
became apparent that the silicone fluids, 
which were the first useful compounds to be 
developed, had important military applica- 
tions. As a result of intensive efforts the 
growth from laboratory investigation to 
commercial production was accomplished 
within the short period of three years. 

These fluids, and products developed 
from them, proved to be unique, for they 
showed unusual and useful properties, such 
as low and high temperature applicability 
(—40° to + 500°F.), small change of vis- 
cosity with temperature, water repellency, 
and good electrical properties. They were 
therefore applied as damping fluids and 
lubricants, for waterproofing of ceramics and 
electrical devices, and, in compounded form, 
as sealing materials for aviation-type ‘spark 
plugs and for electrical connectors. They 
have later found wide use as release agents 
in the moulding of plastics and rubber and 
in certain types of die casting. Their appli- 
cation in automobile and furniture polishes 
is proving useful, and further demonstrates 
the surprising versatility of these fluids. 

; Production of ‘ Silastic’ 

Shortly after production was well under 
way, further Fellowship laboratory 
investigation resulted in the development of 
a rubber-like material. Again, commercial 
production followed, rapidly, the product 
being named ‘Silastic’. It proved to have 
rubbery properties over a temperature range 
of —40° to +500°F., and quickly found 
application at high and low temperatures as 
an electrical insulator, as a gasketing and 
sealing material, as flexible tubing, and for 
many purposes at temperatures too high or 
too low for conventional natural or synthetic 
rubber. Supplemental work bettered the 
physical properties of tensile strength and 
abrasion resistance, and the low-temperature 
properties were improved to the point where 
it is now useful at —100°F. 

The development of the fluid materials has 
helped pave the way for a surprisingly large 
variety of materials having industrial value. 
These comprise high- and low-temperature 
lubricants, anti-foaming compounds, anti- 
silking agents for paints, resins (for both 
impregnation and coating), moulding com- 
pounds, and laminating materials. All these 
products are finding increasingly broad 
industrial acceptance and application. 


‘continued at foot of page 226 
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Copper in Foods 


Harmless within Certain Proportions 


O exception need be taken to the pre- 

sence of traces of copper in foods and 
beverages provided they are kept within 
recognised limits. This is the conclusion of 
the Metallic Contamination Sub-Committee 
of the Food Standards Committee of the 
Ministry of Food in its report published last 
week. ; 

Copper, the report points out, differs from 
the majority of trace elements in that it is 
a physiological constituent of plant and 
animal life. In plants it plays an important 
part in cell respiration; in the blood of verte- 
brate animals the formation of haemoglobin 
cannot take place unless traces of copper 
are present. 

On the other hand copper is an active 
oxidation catalyst and if present in milk or 
butter to the extent of about two parts per 
million it activates some form of breakdown 
in the fat thereby imparting a tallowy flavour 
and impairing the keeping qualities of butter. 
Copper accelerates the destruction of ascor- 
bic acid; copper salts in quite small 
quantities inhibit the action of pepsin and 
trypsin; and inorganic copper compounds 
are highly toxic to unicellular organisms 
such as algae. 

It is not possible to state with any preci- 
sion the amount of copper required daily 
by the human organism. Information avail- 
able, however, suggests the amount required 
by an adult is from one to two mg., a quan- 
tity which would usually be supplied in a 
normal diet. = 


High Concentrations 


At the other extreme when copper salts 
are present in sufficient concentration they 
are strongly astringent and irritating to the 
stomach. The medicinal dose of copper 
sulphate other than as an emetic is from 16 
to 20 mg. Existence of chronic copper 
poisoning has not been established. From 
present knowledge it is not possible to assess 
the risk to health which may arise from the 
consumption of foods with an unusually high 
copper content. The presence of quitc 
harmless amounts of copper can, however, 
render many foods and beverages unpalat- 
able. 

The main concern is to protect the con- 
sumer against the sale of foods with a copper 


content greatly in excess of the nutritional 
needs of the human organism. This hazard 
is not likely to arise unless food is processed 
under conditions conducive to copper con- 
tamination; verdigris could, for example, be 
a serious source of contamination. 
Analytical data was received from the 
Government Chemist, the British Food 
Manufacturing Research Association, the 
Port Medical Officers of Health, the Nationa! 
Association of Cider Makers, the Institute of 
Brewing and food manufacturing firms. 


Recommended Limits 


Limits recommended by the sub-committee 
in its classification of foods and beverages 
include: wines, beer and cider 2 p.p.m.; 
edible gelatine (already prescribed) 30 p.p.m.; 
pectin, solid or liquid, 30 p.p.m.; tea, 150 
p.p.m.; tomato ketchup (on the dried total 
solids), 50 p.p.m,; tomato purée (on the 
dried tomato solids), 100 p.p.m.; yeast and 
yeast extract, 30 p.p.m. 

A provisional limit of 150 p.p.m. has 
been recommended for copper in tea in view 
of reports from the Tea Research Institute 
for Ceylon on the treatment of a disease 
known as blister blight, which is seriously 
affecting tea estates. Control measures 
involves the use of copper fungicides and at 
the experimental stage it is impossible to 
avoid a high degree of contamination. It 
may be possible to work to a lower limit 
when further experience of methods of con- 
trol has been gained and the limit of 150 
p.p.m. might be reviewed after one year. 

In the meantime no exception need be 
taken to the importation of tea containing 
not more than 150 p.p.m. of copper. Only 
a fraction of the copper in the leaf is soluble 
and in view of the proportion which the 
weight of the infusion bears to the weight 
of the leaf the copper content of the infusion 
would not substantially exceed the- limit of 
2 p.p.m. recommended for beverages. 

In view of the high natural copper content 
of certain animal and vegetable products, 
e.g., Shell fish and crustacea, offals, etc., 
specific limits for these articles have not been 
proposed, but it is recommended that the 
sale of such articles with copper over 20 
p.p.m. should be permitted if it can be 
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shown that such copper is of natural occur- 
rence. 

It will be apparent that, from the public 
health standpoint, copper is in a different 
category from arsenic and lead and the sub- 
committee felt justified in recommending 
limits of copper content which ought not to 
present any problem for the food manufac- 
turer. It is not suggested that these limits 
should be embodied in a Statutory Order 
immediately. There is room for further 
inquiry into the physiological function served 
by copper. The spoilage of food by copper 
contamination also calls for further research. 

Finally, analytcal tests for copper in foods 
have hitherto only been undertaken by a few 
food manufacturing concerns and there is 
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need for more comprehensive data. For 
these reasons it is considered that while there 
may be occasion, as in the case of edible 
gelatine and tomato ketchup, to prescribe 
limits for a few foods which are particularly 
liable to copper contamination the question 
of imposing comprehensive statutory limits 
might be reviewed in a year’s time in the 
light of experience. 

Members of the Metallic Contamination 
Sub-Committee were Mr. G. G. Barnes 
(chairman), Professor G. R. Cameron, Dr. 
L. E. Campbell, Professor S. J. Cowell, Dr. 
J. M. Johnston, Dr. W. P. Kennedy, Dr. 
G. W. Monier-Williams, Dr. J. R. Nicholls, 
Dr. G. Roche-Lynch, Mr. G. Taylor and Mr. 
B. W. Smith (secretary). 





Mellon Institute Research 
continued from page 224) 

The entire programme has been another 
excellent example of the value of the earnest 
and consistent support of research. 

The piperonyl insecticides are increasing 
in both kinds and uses. Piperonyl cyclo- 
nene combined with pyrethrins and _ rote- 
none. with both of which it is synergistic. 
forms ‘CPR’ dust, which is being applied 
against insects harmful to truck crops. 
Piperonyl butoxide in combination with 
pyrethrins is marketed in * Pyrenone’ con- 
centrates (U.S. Industrial Chemicals, Inc., 
New York). ‘Pyrenone’ is employed in 
liquid insecticide and aerosol formulations, 
described in the ‘ U.S.I. Insecticide Manual’. 
The addition of other insecticides is unneces- 
sary. Safety to warmblooded animals has 
been proved for these piperonyl insecticides. 

New control of insects destructive to 
grains has been announced recently by 
U.S.I. ‘Pyrenone Wheat Protectant’ and 
‘Pyrenone Grain Protectant’ have been 
found to effect great savings in stored grains. 
‘Pyrenone Wheat Protectant’ is a finely 
ground wheat treated with ‘Pyrenone’. A 
100 Ib. of the protectant is mixed with 1,000 
bushels of wheat, and protection for 10 
months is claimed. 

‘Pyrenone Grain Protectant’, for grains 
other than wheat, has a carrier of fibrous 
talc impregnated with ‘Pyrenone’. In some 
areas insects have destroyed stored grains 
before spring and cattle have had to be sold 
before reaching the best marketable condi- 
tion. ‘Pyrenone Grain Protectant’ safe- 
guards the corn and makes possible a live- 
stock industry in those areas. 


Analytical Chemistry Congress 


FURTHER details are now available con- 
cerning the arrangements for the Inter- 
national Congress on Analytical Chemistry 
which is to be held in this country next year. 

The congress will meet at Oxford during 
the period 4-9 September, 1952, and the 
scientific sessions will be held in the rooms 
of the Examinations Schools. 

Three main Congress Lectures by eminent 
chemists have been arranged. The pro- 
gramme for the scientific sessions is in the 
hands of a programme committee, under the 
chairmanship of Dr. G. M. Bennett, C.B.E., 
F.R.S., the Government Chemist, with Mr. 
L. W. Codd, M.A., of LC.I., Ltd., as honor- 
ary secretary. This committee has ap- 
pointed a number of advisers who are 
expert in their particular fields, and the draft 
programme has been divided on a basis of 
broad techniques. 

Papers will be issued in pre-print form 
before the meeting and the contributors will 
give only a brief summary of their papers, 
most of the time being given over to dis- 
cussion. Arrangements have been made to 
publish the whole of the proceedings in a 
special number, or numbers, of the Analyst, 
as soon as possible after the congress. 

During the meeting it is proposed to have 
in operation working demonstrations illus- 
trating new techniques or special applica- 
tions of older techniques in analysis. 

In addition to this and quite separate from 
it, there will be a trade exhibition compris- 
ing apparatus and books. This exhibition 
will be under the management of Mr. W. 
Thompson, of Imperial College. 
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Trace Metals in Biology 
Polarographic Methods of Analysis—Part I 


N spite of a large volume of literature 

which has been devoted to the detection 
and estimation of trace metals in biological 
materials, that involving the polarographic 
method is relatively small. At first sight 
this appears a little surprising, especially as 
this type of application was among the 
earliest uses of the instrument.’ 

Unfortunately the analytical procedures 
which preceded the actual polarographic 
measurements were often suspect in the 
earlier publications. Thus procedures which 
involved removal of an unwanted consti- 
tuent by precipitation, for example, iron as 
hydroxide, led to losses by adsorption of 
the metal ion on the precipitate. Such losses 
are very serious when only microgram quan- 
tities are present in the first case. This may 
have led to the use of other methods, chiefly 
colorimetric ones. 

More recently, however, the polarograph 
has been used for determining trace metals 
in a variety of materials including food- 
stuffs. The latter appears to be a field of 
application which has been explored little, 
but one in which the method has great 
possibilities. Thus lead, the content of 
which must frequently be determined, can 
be estimated by a procedure which involves 
relatively little chemical manipulation and is 
rapid and reliable. It is discussed in detail 
below. 

Merits and Limitations 

The analyst is largely concerned with 
method, and while naturally interested in 
accuracy of determination, is obliged to con- 
sider whether such accuracy is counter- 
balanced by lengthy pre-treatment or mani- 
pulation. In this article an attempt is made 
to describe the various methods which have 
been used to determine a metal or metals, 
to consider their merits and limitations and 
to consider generally the scope of the polaro- 
graphic method. 

In normal biological materials the range 
of occurrence of trace elements is usually 
between the broad limits of 0.1 to 10 parts 
per million. Below this the analytical diffi- 


- culties become severe, unless a large sample 


is readily available. This in turn frequently 
involves considerable pre-treatment and, if 
wet ashing is involved, appreciable amounts 


e 


of reagents. In practice, therefore, 5 grams 
is a usual figure for the amount of starting 
material, corresponding to 0.5 to 50 micro- 
grams of the trace metal. 

Metals do occur, of course, in quantities 
higher than the above, as in contaminated 
foodstuffs or in tissues of animals which 
have had the metal incorporated in their 
food. It is, however, under the more severe 
conditions given above that the methods are 
considered, since only in this way can a dis- 
tinction be made between a normal and an 
abnormal metal content. 

There are, in general, three methods, and 
these may be classified as: 

(1) Removal of the desired constituent. 

(2) Indirect determination. 

(3) Direct determination. 


Difficulties of Ashing 

Such determinations are usually preceded 
by either wet ashing with H,SO, + HNO,, 
often with the admixture of HCIO,, which 
is essential for arsenic and antimony; or dry 
ashing at 500°C. (less for lead, zinc. etc.). 
Although the latter is more rapid it is not 
unaccompanied by difficulties. Copper. for 
example, tends to combine with silica at 
elevated temperatures so that a platinum 
crucible should be used. On the other 
hand, if phosphates are present then the 
platinum may be corroded, so that wet ash- 
ing may after all be essential. Assuming 
that dry ashing is possible, this is carried out 
at the lowest temperature consistent with 
time of treatment and the complete removal 
of organic matter. 


Removal of Desired Constituent 


(a) Removal as Vapour. This has been 
applied to arsenic by two methods. In the 
first method? the material is wet ashed, and 
the arsenic liberated as AsH, by reduction 
with Zn. The vapour is then absorbed in 
HgCl, solution and the complex formed is 
decomposed by warming and addition of 
NH:OH. Then NH.OH is added until the 
solution is just alkaline. The mercury salts 
are completely precipitated and the arsenic 
is left as arsenite. On centrifuging and 
acidifying the solution with HCl, a wave is 
produced at the dropping mercury cathode 
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with a_ half-wave potential which varies 
according to the acid concentration (E4 = 
—0.35 v. in 1.5N HCl, —0.50 v. in 0.5N 
HC]). 

This method has been applied to various 
animal tissues and an accuracy of 5-10 per 
cent on 1-10 micrograms and 3-5 per cent 
on 10-100 micrograms is claimed. It is 
reputed to be as accurate as the Gutzeit test 
and more expeditious than the Molybdenum 
Blue test. 


Arsenic Distilled as AsCl, 

More recently a Russian paper has 
appeared’ in which the material is wet ashed 
and the arsenic is distilled over as AsCl, 
with HCl. After neutralising the distillate 
with Na,CO, the solution is adjusted to 
approximately 0.5M of indifferent electro- 
lyte, 0.015M of weak acid of simple mono- 
or dibasic fatty acid type, and 0.00015M of 
Cot+++, Ni+++, or Fe+++. Usually fer- 
rous ammonium sulphate is used for the 
latter. Such a solution without the arsenic 
gives a maximum between —1.2 and —1.5 
volts (vs. S.C.E.). The addition of arsenic in- 
creases the height of this maximum and 
within limits the height increase is propor- 
tional to the added arsenic. 

Solutions quoted for the determination of 
0.01 to 0.05 mgm. moles per litre of As,O, 
are :— 

(1) 0.SM NaCl, 0.015SM CH,COOH, and 

0.00015M FeSO, . (NH,),SO, . 6H,O. 

(2) 0.4M Na,SO,, 0.35M NaCl, 0.015M 

CH,COOH and. 0.00015M_ FeSO,. 
(NH,),SO, . 6H,O. 

The method has been applied to the deter- 
mination of arsenic in flour, paper and 
bread and agrees to within 5 per cent with 
other methods. 

(b) Removal by Extraction. Originally this 
method was suggested by Levy and Williams* 
for the determination of zinc in plant 
materials, using dithizone in CHCl, as the 
extracting agent. The method involves the 
standard procedure for the extraction of the 
metal from alkaline solution, stripping the 
zinc from this with dilute HCl and finally 
adjusting the pH to 4.6 with CH,COONH.. 
Addition of KCNS to 0.025N then gives well 
defined steps for Zn, Ni and Co. Unfor- 
tunately no results are given for the practi- 
cal application of the method. 

More recently a modified procedure® has 
been applied to the determination of zinc 
in biological material, such as blood, urine, 
feces and animal tissues, also food, using 
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the homologue of dithizone, di-/3-naphthy|- 
thiocarbazone in CHCl, as the extracting 
agent. After partial destruction with HNO.. 
the material is dry ashed at 500°C. and the 
residue taken up in 0.2N HCl. 

Ammonium citrate and NH,OH are added 
to pH 9.5 and then sodium diethyl dithio- 
carbamate. The zinc is then removed from 
the CHCl, layer by 0.2N HCI and is free 
from Cu, Ni, Co, Fe, Hg, Ag, Al, phosphate 
and sulphate. The solution is adjusted with 
NH,OH until it is just acid to methyl red 
and polarographed between —0.8 and —1.3 
volts (E4 of zinc is —1.1 volts). It is suit- 
able for amounts of zinc from 5 micro- 
grams to 1 milligram and the-results compare 
well with those obtained colorimetrically. 

Cadmium in tissues has also been deter- 
mined similarly by extraction with di-/3- 
naphthylthiocarbazone.® The tissue is wet 
ashed and heated until fumes of SO, are 
evolved. After dilution, ammonium citrate 
is added and NH,OH added until the pH 
is 8.3. Extraction is then done with the 
carbazone in CHCI,. The cadmium is then 
removed by 0.2N HCl and evaporated to 
dryness. 

The residue is then taken up in 0.1N HCl 
and KCI added, and, after degassing. the 
solution is polarographed from —0.5 ‘o 
—0.9 (Cd has E+ of —0.7 v. ys. S.C.E.). In 
this way amounts of cadmium from 2 to 
500 micrograms can be determined with an 
accuracy of 2 to 10 per cent. The results 
compare favourably with those obtained by 
colorimetric and spectrographic methods. 


Minor Constituent Removed 

The extraction method has an advantage 
in that it provides a fairly complete separa- 
tion of a minor constituent from consider- 
able excess of other metals. Iron. for 
example, frequently ‘occurs and _ interferes 
with the estimation of other metals. If 
present in the ferric condition it produces 
a wave on the polarogram even at zero 
potential. In the ferrous condition it is 
capable of producing waves in several! other 
media. Its prior removal is, therefore. 
highly desirable. 

This is simply accomplished by _ the 
addition of ammonium citrate prior to 
extraction when the iron is de-ionised. How- 
ever, such extractions require a_ certain 
amount of manipulation, careful purification 
of reagents and they are time-consuming. 

(c). Removal by Electrodeposition. <A 
number of techniques are available for the 
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determination of micro amounts of metals 
by electrodeposition using controlled poten- 
tial, and the subject has recently been 
reviewed by Lindsey.’ In addition, a 
number of useful and simple procedures 
have been applied by Kovalenko*® for the 
determination of trace metals in alloys. 
Removal*by deposition has, however, been 
applied to the determination of lead in 
biological tissues. After dry ashing at 
500°C. the residue is taken up in dilute 
HNO, and citric acid added and the pH 
adjusted to 1.5. The lead is deposited on 
a micro-cathode and the deposit is stripped 
into a solution of 0.8N HNO, containing 
10 per cent tartaric acid. 

The solution after degassing then gives a 
wave over the range —0.3 to —0.9 when 
polarographed (E+ = —0.62 v. vs. S.C.E.). 
The method is suitable for amounts of lead 
down to | microgram and the results com- 
pare well with similar determinations carried 
out colorimetrically and spectrographically. 

Electrodeposition is undoubtedly a very 
effective method for removing a constituent. 
The errors in direct weighing of the deposit 
are oxidation and adsorption, and this has 
largely militated against its application. 
However, when combined with the polaro- 
graphic method, as indicated, it provides a 
powerful method of approach. This has 
been effectively realised by Kovalenko (see 
above). 

(d) Removal by Co-precipitation. The 
difficulty, already stated, which arises from 
adsorption of ions on a precipitate, is used 
to ‘collect’ the trace metal. In a paper by 
Godar and Alexander® for the determination 
of tin in foodstuffs and biological materials, 
aluminium is precipitated“ as hydroxide 8nd 
takes down the tin with it. After wet ash- 
ing and diluting, aluminium chloride is 
added and the solution is made alkaline 
with NH,OH. The tin is thus effectively 
removed from Fe, Cu, Bi, Cd, Hg, Sb, Ni. 
Co, and Zn. 


Combined Step Obtained 

The precipitate is then removed by centri- 
fuging and is dissolved in dilute HCl and 
NH,CI added. On _ polarographing, the 
solution gives a wave at —0.5 v. (vs. Hg 
pool). Only lead interferes and then a com- 
bined Sn + Pb step is obtained. 

If lead is present, then the procedure is 
modified by addition of ammonium citrate 
and NH,OH, when a wave is given for lead 
alone. A correction can thus be made and 


THE CHEMICAL AGE 229 


the tin alone estimated. In this way the tin 
content of milk products, prunes and fruit 
juices, peas, beans and mixed vegetables 
have been determined. The lower limit of 
the method is 0.5 p.p.m. with an accuracy 
of 5 per cent below 10 p.p.m. It is an 
improvement over the iodometric method 
which requires 50 to 100 grams of original 
material, the use of H:S, and is time- 
consuming and messy. 


Lead in Urine 

The co-precipitation method has recently 
teen applied by Baker'’ in _ biological 
studies for the determination of lead in 
urine. The urine is acidified with HNO, to 
a pH of 1.2 and then adjusted to a pH 4.4- 
4.6 by addition of NH,OH. H,PO, and 
CaCl, are then added and the precipitate 
of Ca;(PO,), is thrown down, carrving 
with it the lead, free from iron and other 
metals. The precipitate is then dissolved in 
ammonium citrate and the pH adjusted to 
5.2. On polarographing between —0.3 to 
0.6 a wave is obtained for lead (E4 = 
—0.49 v.). Alternately the calcium can be 
precipitated with the lead as oxalate at 
PH 4.5. This is then removed and decom- 
posed with HCIO and the _ phosphates 
re-precipitated as above. 

These methods are claimed to be accurate 
to +25 micrograms per litre on a 20 ml. 
sample or +3 micrograms on a 100 ml. 
sample, i.e., suitable for 0.5 p.p.m. on 20 ml. 
or 0.1 p.p.m. on 100 ml. samples. The 
method is used to study the increased excre- 
tion of lead after injection of B.A.L. (2. 3- 
dimercapto-propanol). 

(e) Removal by lon-Exchange Resin.—A 
good deal of research has been devoted to 
these resins, but little has been devoted to 
their use for estimating trace metals.!! The 
method has, however, been applied by 
Cranston and Thompson’? for the deter- 
mination of copper in milk. The copper is 
associated with the: proteins present and can 
easily be converted to the ionic form." 
Treatment of themilk or reconstituted milk 
product with dilute HCIO, at pH less than 
3.0, precipitates the fat and the protein and 
leaves all thé coppér in the aqueous layer. 

After ‘filtration«the sGlution,is-adjusted to 
PH 5.0 with’ NH,OH.:and the liquid is 
passed’ thtéugh: «a “column . of- the~cation- 
exchangé ‘resinAmbertite® LR. 100. This 
retains the copper quantitatively and .it is 


continued on page 238 
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Magadi Soda Lake 


An I.C.I. 


ODA recovery from Lake Magadi, 

Kenya Colony, was first seriously con- 
sidered in 1911 with the flotation of a com- 
pany called the Magadi Soda Company. 
Construction of a factory was begun at once 
and the works was almost ready to start 
when the 1914-18 war interrupted matters 
and this combined with technical problems 
of recovery resulted in financial difficulties. 

In 1924 Brunner Mond & Co. sponsored 
a reconstruction scheme and a year later 
reconstituted the company under its own 
direction and control. In 1926, with the 
merger, the Magadi Soda Co. became an 
associate of Imperial Chemical Industries. 
Ltd. 

Lake Magadi is about 2.000 ft. above sea 


Outpost 





General View of Magadi 


Recovery of soda ash is largely mechanical. 
Trona is collected in the buckets of a dredget 
which floats in its own excavation. Solid 
lumps of trona mixed with liquor pass 





level and is about 17 miles in length, with 
an average breadth of about 1} miles. The 
soda deposit is in the form of sesquicarbon- 
ate of soda (NaxCO;.NaHCO;.2H:O), or 
trona, and is fairly evenly distributed. 





Dredge buckets digging up trona 


? A view of the salt plant 


through breaking and crushing gear on the 
dredger pontoon, which reduces them to a 
size small enough to be pumped as slurry 
through a floating pipe line to the factory. 
_ After the slurry has been sieved and 
washed to remove impurities, the resulting 
crystalline mass is stacked in dumps and 
allowed to drain. It is then conveyed to 
calciners (long rotating kilns) which convert 
it into normal sodium carbonate—soda ash. 


Annual production of soda ash is over, 


100,000 tons. 

Another product at Magadi is salt. The 
lake liquor is first subjected to solar evapora- 
tion, when the crude salt separates out on 
the surface of the ponds. This is harvested, 
dissolved, purified and recrystallised. 
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The Chemist’s Bookshelf 


ORGANIC CHEMISTRY. By I. L. Finar. Long- 
mans Green & Co., Ltd., London, New 
York, Toronto. 1951. Pp. 696. 40s. 

The present volume is an excellent text- 
book of organic chemistry in so far as it 
supplies the basic principles. It does not, 
however, outline a sufficient number of the 
branches of organic chemistry for the 
student to pick his subject for specialisation 
or become acquainted with fields other than 
his own. The writer displays great learn- 
ing and considerable experience of teaching, 
and the book has a most businesslike 
beginning. Thus, a single page covers the 
history of organic chemistry, and three more 
pages summarise methods of analysis, 
which is as it should be for this very 
specialised subject. 

Although a student could learn organic 
chemistry required for examinations from 
this book, it is advantageous that he should 
already be familiar with it from a Primer. 
The subject is so vast that he must have a 
framework where the details can be filled 
in. A considerable proportion of the book 
is devoted to the various general reactions 
which are the essential tools of the organic 
chemist and many of which are recent dis- 
coveries. The theoretical side of organic 
chemistry is treated with great lucidity and 
thoroughness. Thus ‘the comparison 
between aldehydes and ketones could act as 
a classical model for the literary treatment 
of related substances and greatly facilitates 
the memorising of this by no means easy 
subject. 

The same care is given to other funda- 
mental substances. Tautomerism is_ the 
subject of a fine chapter and is not only 
instructive but makes also good reading. 

Regarding the shortcomings of the book, 
it is difficult to assess how much of these 
are due to the author and how much to the 
present trend to cut down expenses and 
hope for the best. Apart from dyestuffs 
and sugars, branches of organic chemistry 
have not been accorded the importance 
which they possess in industry and in life. 
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Bakelite which forms a most important 
industry is barely mentioned, tannins are 
only referred to as the parent bodies of 
gallic acid. There is nothing about syn- 
thetic tannins which are now indispensable 
in the leather trade. Glyptals deserve much 
more than the word ‘plastics (glyptals)’. 

More should have been written about 
‘Nylon’ even if only to relieve the tedium 
of complicated matter. The same applies 
to methyl methylacrylate, the parent body 
of ‘Perspex’, and styrene. Proteins are 
not discussed at all. The word alkaloids 
does not occur even in the index, nor is 
anything said about quinine, morphine and 
cocaine. Menthol is not even mentioned, 
and of camphor the formula only is given 
and its use as a component of celluloid. 
The essential amino-acids are only indicated 
very sketchily, and separate chapters 
should have been devoted to rubber, natural 
and synthetic, proteins, alkaloids, terpenes 
and related substances. 

These omissions greatly detract from the 
general excellence of the book. It means 
that a student will have to refer to other 
smaller books in order to qualify for some 
of the examinations for which this book is 
intended. An amplification of these matters 
may mean the addition of 50 more pages 
and would not only facilitate the work of 
the student .but considerably increase its 
value to the general reader. The publish- 
ers could also have done much by setting 
out the headings in separate lines (not just 
inset) in several kinds of large type and 
spacing them generously. Great discoveries 
as that of free radicals certainly deserve a 
separate heading and a reference in the 
index. The index, too, could do with exten- 
sion. Rubber, for instance, does not occur 
in it, and although phthalocyanines have a 
small chapter of their own, the word does 
not appear in it either. Such additions 
would have made the student independent 
of other books and would have speeded up 
a second edition which this book certainly 
deserves.—sS.P.S. 








232 THE CHEMICAL AGE 


PHYSICAL METHODS IN CHEMICAL ANALYSIS. 
Vol. Il. Edited by Walter G. Berl. 
1951. New York: Academic Press Inc. 
Pp. xii + 640. $13.50. 


This volume completes the series of ad- 
vanced monographs on selected methods of 
instrumental analysis written by recognised 
experts, which was initiated by Volume I 
(CHEMICAL AGE, 1950, 63, 233). The very 
high standard, both of matter and presenta- 
tion, is fully maintained here. 

Where Volume I was primarily concerned 
with methods involving ‘light’ of various 
wavelengths, the present volume deals 
mainly with electrical and magnetic methods 
which have been or are likely to be of value 
in chemical analysis. Here, also, are in- 
cluded techniques which cannot properly be 
classified in either category. There is in 
addition a section on the statistical analysis 
of experimental data. 

The review of the first volume made it 
clear that these monographs are exceedingly 
valuable both from the theoretical and 
the experimental aspects to all those who 
use or depend on analytical techniques. 
Those who have acquired Volume I cannot 
fail to be desirous of completing the refer- 
ence work by adding this second volume. It 
only remains for this review to give an indi- 
cation of the contents, which can best be 
done simply by listing the titles of the sec- 
tions. The names of the authors are a 
guarantee of the authoritative nature of the 
contents. The sections are as follows: 
Metallurgical Polarographic Analysis and 
Polarimetric Titrations, by J. Heyrovsky. 
Conductometric Analysis, by H. T. S. 
Britton. Potentiometric Analysis, by H. A. 
Laitinen. Electrography and Electro-Spot 
Testing, by H. W. Hermance and H. V. Wad- 
low. Magnetic Methods of Analysis, by 
A. R. Kaufmann. The Determination of 
the Area of the Surfaces of Solids, by G. 
Jura. Surface Tension Measurements, by 
M. Dole. Vacuum Techniques and Analy- 
sis, by B. B. Dayton. Gas Analysis by 
Methods Depending on Thermal Conductiv- 
ity, by E. R. Weaver. The Measurement of 
Radioactivity for Tracer Applications, by 
A. Langer. Statistical Analysis, by J. Sher- 
man. Chromatographic Analysis, by W. G. 
Berl. 

It is, perhaps, curious that electrography 
has been considered as being suitable for in- 
clusion, while there is no section devoted to 
gravimetric electrodeposition techniques. 
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These are equally dependent on apparatus 
and on physico-chemical principles. 

It is not possible in the space available 
to discuss in detail the individual mono- 
graphs, since each- would, in effect, merit a 
full-length review. And to pick out one or 
two for special consideration would be an 
invidious procedure for which there is no 
warrant. However, it would not be proper 
to close this review without saying that 
analytical chemists owe a considerable debt 
to the editor, authors and publishers for 
these two exceedingly valuable volumes. It 
is depressing but inevitable that the present 
volume, which compares closely in size with 
Volume I, and appears less than a year 
later, is dearer by twelve and a half per cent. 
—C.L.W. 


METAL Statistics, 1951. By N. J. Langer. 
American Metal Market, New York. 
Pp. 808. $2.00. 


The 44th annual edition of ‘ Metal Statis- 
tics’ contains the same general assortment 
of statistical information on ferrous and non- 
ferrous metals, and miscellaneous economic 
subjects and on sources of supply, as was 
supplied in previous issues. Reliable data 
from the U.S.S.R. and satellite nations con- 
tinues to be lacking, so world statistics on 
production and consumption remain unsatis- 
factory so far as totals are concerned. 
Consequently, wherever such totals are 
shown, they must be regarded as largely 
conjectural. 

Additional information on domestic cop- 
per consumption is furnished for this edition 
by the Bureau of Mines, and statistics deal- 
ing with .production are gathered from 
various authentic sources. They cover a 
wide range of interest, supplying a complete 
record in every instance on production, con- 
sumption, average prices, trade terms, 
specifications, grades, brands, analyses, 
customs duties, etc., applying not only to 
the raw material but also to the semi-finished 
and finished products. Ten pages of con- 
tents index give a fairly good idea of the 
amount of statistics presented and a Buyers’ 
Directory Section covers 136 pages. 

Trade and industry realise nowadays the 
importance of studying price and production 
trends and on the title page of the book 
therefore justly appears the quotation by 
Patrick Henry: ‘I know no way of judging 
the future but by the past ’—F.N. 
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Publications & Announcements 


IODINE as a catalyst is the subject of the 
two latest reviews (Nos. 31 and 32) in its 
series ‘Iodine Information’ issued by the 
The 
first gives a useful résumé of the general 
nature of catalytic reactions, the second 
summarises the uses of iodine and its com- 
pounds as catalytic agents in many types of 
industrial chemical processes. Principal 
examples given are halogenation, condensa- 
tion, alkylation, hydrogenation, sulphura- 
tion and sulphonation, and general organic 
synthetic operations. A bibliography of the 
more important papers on the subject is 
given and also a list of patents included in 
the references. The publications may be 
obtained free of charge on application to the 
bureau. 

* * * 
PROGRESS at Wilton is reviewed by Dr. 
J. W. Armit, chairman of the Wilton Coun- 
cil, in an illustrated article in the August 
issue of the ‘ L.C.I. Magazine’ (Vol. 29, No. 
178). The first stage of Wilton consists of 
10 manufacturing plants belonging to five 
of the company’s Divisions with all the 
main and subsidiary services they require. 
Already there are in operation plants and 
services to a value of £15 million. By 1953 
the first ten years of the project will have 
been completed and two further polythene 
units about to be sanctioned should then be 
coming into operation. Developments in 
the second stage include a 5,000-ton ‘ Tery- 
lene’ plant and a 15,000-ton phthalic anhy- 
dride plant. 

* ~ «* 
ORGANIC reagents for copper and zinc— 
sodium diethyldithiocarbamate and diethyl] 
ammonium diethyldithiocarbamate—are the 
subject of Monograph No. 1 (1951), just 
issued by Hopkin & Williams, Ltd. The 
monograph has been compiled and published 
in response to requests for up-to-date infor- 
mation on organic reagents for metals. 
Similar monographs were previously pub- 
lished in a collective volume ‘ Organic Re- 
agents for Metals and Certain .Radicals ’, the 
fourth and latest edition of which appeared 
in 1943. Owing to rapid developments in 
the uses of organic analytical reagents the 
task of compiling a critical and up-to-date 
collective volume has had to be postponed, 
but individual monographs will-be issued 
from time to time, free of charge. 


ALKATHENE stoppers for measuring 
cylinders and flasks incorporating many 
special features have just been announced 
by H. J. Elliott, Ltd. The new E-Mil stop- 
per, approved by the NPL is_ highly 
unreactive to a wide 
range of analytical 
reagents and organic 
solvents. Due to the 
perfect contact  be- 
tween the glass neck 
and the plastic shank 
of the stopper loss is 
% prevented of solutions 
due to leakage or 
‘creep’ which is often 
experienced with the 
most accurately 
ground dry glass sur- 
faces unless a_ lubri- 
cant is used. Self- 
locking, the stopper is 
light in weight, inter- 
changeable and 
‘freeze’ proof. The 
umbrella shape of the 
protective head gives 
considerable freedom from dust on the neck 
flanges, and if the vessel is ‘knocked over 
the head takes the main force of the blow 
thereby reducing breakages. The stopper is 
being patented in Canada, and the U.S.A. 
* > * 








MUCH research work on corrosion pre- 
vention has been carried out by the Dunlop 
Rubber Co., Ltd., and a booklet on its anti- 
corrosion service has recently been issued 
by the company. Examples : the lining of 
chemical plant, pipes, tanks and so on with 
soft rubber, ebonite, butyl, PVC and neo- 
prene are described and illustrated. 
* * »* 


POTASSIUM DICHROMATE production 
in Australia and the corrosion problems in- 
volved are described and _ illustrated in 
‘Wiggin Nickel Alloys’, No. 15, published 
by Henry Wiggin & Co., Ltd., Birmingham. 
The plant installed by Chrome Chemicals, 
Pty., Ltd., Parramatta, N.S.W., was fabri- 
cated entirely from Monel after severe tests, 
and includes: a reaction evaporator, 13 ft. 
in diameter and 8 ft. 2 in. in height; two 
granulating tanks; a mother liquor tank; 
storage tank; and heating and cooling coils. 
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Chemicals in Food 

Problems arising from the use of chemi- 
cals in food will be discussed at a confer- 
ence being organised by the Food, Agricul- 
tural and Fine Chemicals Groups of the 
Society of Chemical Industry. The meeting 
will be held on Thursday and Friday, 27 
and 28 September at the Wellcome Research 
Institution, Euston Road, London, N.W.1. 


Scottish Industrial Plant 

Continued expansion of the high-vacuum 
industry is reported from Wishaw where 
British-American Research is now located. 
The company is building industrial plant of 
a type not formerly available in Scotland 
making it possible to apply on a commer- 
cial basis work only handled in the labora- 
tories. Uses of Scottish-made plant include 
commercial production of  streptomycia, 
penicillin and blood plasma. 


Factory Starts on Time 

Production began on schedule on 7 
August at the new Bowesfield Construction 
Works of the Power-Gas Corporation, Ltd., 
Stockton. The new factory has a floor urea 
of over 130,000 sq. ft., and has been built in 
just under a year. Beside valuable export 
orders, the firm and its associated company, 
Ashmore, Benson, Pease & Co., Ltd., have 
orders for mobile ladles for the new Stee! 
Company of Wales, a gasholder for Coven- 
try and gas producers for the British gas 
undertaking. 


Chemical Engineering in Scotland 

Demand for chemical and distilling plant 
continues to give satisfactory employment in 
Glasgow according to D. M. Semple, chair- 
man and managing director of the Mirrlees 
Watson Co., Ltd. In its Scotland Street 
plant the firm has two triple effect vacuum 
salt evaporators under. progress and two 
*Vellez’ filters in which all parts in contact 
with the process liquor are in stainless steel. 
Two tannin extract units are also under con- 
struction, consisting of leaching batteries, 
evaporating retorts, rectifiers and conden- 
sers. A gin still, a glucose convertor and a 
film evaporator for urea are among the 
other items in progress at Govan. Condens- 
ing, pumping and centrifugal equipment is 
also in satisfactory demand. 


Prices of Oils and Fats 
The Minister of Food announces that no 
change will be made in the prices of un- 
refined oils and fats and technical animal fats 
allocated to primary wholesalers and large 
trade users during the four week period 
ending 8 September, 1951. 


Ministry of Materials 

The Press office of the Ministry of 
Materials, Horse Guard Avenue, Whitehall, 
S.W.1 (Telephone: TRAfalgar 8888, ext. 
7610) opened on Tuesday, 7 August. Mr. 
Richard Miles, formerly with the Informa- 
tion Division of the Treasury, has been 
appointed Press officer. 


Welding Research 


Annual General Meeting 





HE 6th annual general meeting of the 

British Welding Research Association 
was held at the Research Station, Abing- 
ton, near Cambridge, on 25 July. 

Sir Charles Lillicrap as chairman of the 
council introduced the report of the asso- 
ciation for the year. He was pleased to 
report a very satisfactory year’s work by the 
various research committees and a continued 
increase in membership. It was becoming 
increasingly evident that those in industry 
interested in welding were taking full advan- 
tage of the resources of the BWRA. 

Recently a Summer School had been 
organised at Ashorne Hill and so successful 
was this venture that tentative plans were 
being made for a similar course to be held 
next year. The liaison staff backed by the 
investigators had been receiving more calls 
than heretofore for advice from members 
and non-members, and translating highly 
technical data into workshop practice. This 
important task of bridging the gap between 
the research laboratory and workshop 
served a basic object of the association. 

On the financial side, the council, bearing 
in mind the capital commitments involved 
in purchasing plant and building a labora- 
tory, had transferred to reserves the sum of 
£2,400. The council considered it impera- 
tive for the association to have adequate 
facilities for effective research. 
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- OVERSEAS . 





Chilean Mercury 

Geologists of the U.S. Department of the 
Interior in co-operation with Chilean scien- 
tists have just completed a survey of the 
country’s quicksilver deposits. This is part 
of a co-operative programme in_ being 
between the two countries and was made at 
Chile’s request. 


World Power Conference 

At a meeting of the International Execu- 
tive Council of the World Power Confer- 
ence, held at Paris last month, it was decided 
to accept an invitation from the Brazilian 
National Committee which, with the support 
of the Brazilian Government, has issued an 
invitation for a Sectional Meeting of the 
World Power Conference to be held at Rio 
de Janeiro in the period July-August, 1954. 
Topics to be discussed will centre round the 
special power and fuel problems of the 
tropical and sub-tropical countries. The 
German Federal Republic and Japan have 
been admitted as members of the Confer- 
ence. The 1950 annual report is now 
obtainable (1s. 6d. post paid). 


Sulphur from Indian Coal . 

Experiments carried out by the Indian 
Fuel Research Institute on the washability of 
coal m the Rew District of Uttar Pradesh 
have indicated the presence there of an 
abundance of sulphur. Tests carried out 
have established the possibility of obtaining 
40 tons of sulphur from this source as a by- 
product. At present, India’s total require- 
ments of sulphur are 65,000 tons per annum 
and almost the whole is shipped from the 
U.S.A., and Italy. 


The stamp which will be issued on 
4 September to commemorate the 
75th anniversary of the American 
Chemical Society. In the centre is 
the emblem of the society. On the 
left is a modern alembic with in- 
struments, hydrometer and ionisa- 
tion indicator. Below and to the 
right a ‘20th century ‘horizon,’ 
with the towers of a catalytic 
cracking plant, a butadiene reactor 
and a fractionating unit.~ 





‘By courtesy of ‘Stamp Collecting.’ 





Yugoslay Caustic Soda 
In Yugoslavia to-day three plants are pro- 
ducing caustic soda—one by the Solvay 
method and two by the electrolytic method. 
Their exports are now pooled and effected 
through a central agency, the Hempro 
Chemical Trading Corporation, Belgrade. 


Austria to Increase Iron Ore Output 

The first ECA authorisation of $435,000 
for the purchase of mining equipment in the 
United States was granted to Austria in 
July, with a view to increasing iron ore out- 
put from the Erzberg in Styria in the British 
zone. This allocation forms part of a 
scheme to increase the Erzberg’s monthly 
output from the present level of 5,600 tons 
to 7,400 tons, at a total cost of $2,326,000, 
27 per cent of which is to be financed by 
direct ECA aid. 


South African Surplus 

Owing to world scarcity of sulphur, a 
switch-over from a sulphur- to a_pyrites- 
burning plant, costing upwards of £500,000, 
is planned for the Umbogintwin factory of 
African Explosives and Chemical Industries, 
Ltd. All the Union’s sulphur is at present 
imported from the American Gulf Coast, 
making a total in 1950 of 90,000 tons. This 
year about 60,000 tons is expected to be the 
allocation. The South African sugar indus- 
try has been guaranteed the 7,000 tons of 
sulphur which it needs this year, but next 
year’s supplies are doubtful. The conver- 
sion is expected to take two years and will 
make the Umbogintwin factory independent 
of sulphur. Another investigation is being 


carried out on the pyrites in gold ore. 
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PERSONAL .- 








Professor A. V. Hill 


PROFESSOR A. V. Hit, C.H., O.B.E., 
F.R.S., was elected next year’s president of 
the British Association for the Advancement 
of Science at its annual general meeting in 
Edinburgh last week. The professor was 
educated at Blundell’s School, Tiverton, and 
Trinity College, Cambridge. He is noted 
for his work on biophysical subjects and 
received the Nobel Prize for Physiology and 
Medicine in 1922. Among the important 
positions he has held are: Secretary of the 
Royal Society 1935-45, Foreign Secretary 
1945-46; chairman executive committee, 
National Physical Laboratory 1939-45; mem- 
ber of the War Cabinet Scientific Advisory 


Committee, 1940-46; Advisory Council, 
DSIR, 1940-46; Scientific Adviser, Govern- 
ment of India, 1943-44. The professor is 
also on the General Advisory Council of the 
BBC, a Trustee of the British Museum, and 
chairman of the Society for the Protection 
of Science and Learning. His awards in- 
clude the Medal of Freedom, with Silver 
Palm, U.S.A., 1947; the Copley Medal, 


1948; and Chevalier of the Legion of 


Honour, 1950. 


At the recent annual general meeting of 
the British National Committee of the 
World Power Conference Dr. A. PARKER, 
C.B.E., director of Fuel Research, DSIR, 
was elected to fill the vacant post of honor- 
ary secretary. Other officers of the commit- 
tee are: Chairman: Str VINCENT DE FER- 
RANTI; vice-chairman: Mr. HAROLD Hosson; 
honorary treasurer: COLONEL C. M. CROFT. 


The following staff appointments are an- 
nounced by Evans Medical Supplies, Ltd.: 
Mr. K C. AYLETT, Ph.C., F.C.S., to the staff 
of Productos Evans, S.A., in Brazil; Mr. 
R. A. CRAWFORD, Ph.C., A.R.LC., D.B.A., 
transferred from Speke to Evans Pharma- 
ceutical Laboratories as a departmental 
manager; Mr. R. C. WHITEHOUSE, M.P.S., 
transferred to the research department at 
Evans Pharmaceutical Laboratories; Mr. A. 
HarRISON, B.Sc., Ph.C., and Mr. W. Mc- 
Cray, M.P.S., have joined the staff of the 
Sterile Products Unit. 





Obituary 


The death in a London hospital, following 
an operation, was reported last week of 
PROFESSOR ARTHUR JOHN ALLMAND, M.C., 
F.R.S., Professor Emeritus of Chemistry at 
King’s College, University of London. He 
was 66. Educated at the University of 
Liverpool, he later studied in. Germany. 
During the war the professor was seconded 
for services with the Ministry of Supply and 
became superintendent at the Explosive 
Research Department. He had been a 
Fellow of the Royal Society since 1929, and 
was a past president of the Faraday Society. 
His original work lay mainly in the fields of 
electrochemistry and photochemistry. 





Professor A. J. Allmand 
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Trace Metals in Biology 


continued from page 229) 


then removed from the column by -passing 
dilute HCl. 

The eluate is then made alkaline with 
NH,OH and the solution polarographed. 
The characteristic double wave of copper 
is given. The limits for copper in the U.S. 
are more severe than in this country and a 
value of not more than 0.2 p.p.m. is stipu- 
lated. Consequently a method suitable for 
0.1 p.p.m. is required. It was found that 
the above method was adequate, but it 
requires a rather larger sample than usual 
(250 ml. milk or 25 grams of powdered 
milk). 

The results agree closely with those 
obtained by spectro-photometric estimations 
on the dithizone complex, and also those 
obtained by a wet ashing technique, though 
it is more rapid and convenient than the 
latter. 

The use of ion-exchange resins has been 
recently studied by Riches'* with a view to 
its general application to trace metals in 
plant materials. Working with only 20 
micrograms of Cu, Cd, Ni, Zn, and Mn in 
2N NH,Cl, he has shown that it is possible 
to absorb and strip them from a column 
almost quantitatively with dilute HCl. 
Further, by using the metals in 0.1N 
ammonium phosphate, they can be freed 
from the phosphate radical, which is a 
valuable asset since it frequently occurs in 
tissues and is liable to cause precipitation 
in alkaline solution. Though as yet not 
generally applied, the method promises to 
be one of the simplest and most rapid aids 
to the isolation of trace metals. 
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Board of Trade H.Q. 


Transfer of Divisions 


EADQUARTERS of the Board of Trade 

is being transferred to Horse Guards 
Avenue, Whitehall, London, S.W.1. (Tele- 
phone: TRAfalgar 8855). Many of the 
branches of the Industries and Manufactures 
Department, Division 2, have already moved 
to the new offices; the principal officers of 
the Secretariat are expected to follow 
shortly. Further divisions of the Board will 
be transferred from Imperial Chemical 
House and Thames House (North) to the 
new offices in the autumn. 


Until further notice, correspondence for 
Divisions of the Board of Trade hitherto 
housed in Imperial Chemical House and 
Thames House (North) should be addressed 
as follows :— 


Horse GUARDS AVENUE, WHITEHALL, 
LonpDON, S.W.1. (Telephone: TRAfalgar 
8855): 


The President, Overseas and Parliamen- 
tary Secretaries, Secretariat and Information 
Division (from 13 August); 

Industries and Manufacturers Division. 
Branches 2A and 2D; 

Industries and Manufactures Division 2B 
(dealing with organic and inorganic chemi- 
cals and plastic materials). 

I.C. House, MILLBANK, LONDON, S.W.1. 
(Telephone: WHltehall 5140): 

Commercial Relations and Exports De- 
partment, Films Division. 

THAMES House (NorTH), MILLRBANK, LON- 
DON, C.W.1 (Telephone: VICtoria 9040): 

Commercial Relations and Exports De- 
partment (Industries Branch). 


Industries and Manufactures Division 
Branch 2B and 2C (dealing with the produc- 
tion of rubber goods, paints, printing inks, 
synthetic resins, pesticides, insecticides, 
asbestos manufactures, bichromates, glue 
and cork manufactures, dyestuffs, alkalis, 
chlorine, certain sulphur and zinc deriva- 
tives, footwear, gloves and leather goods. 
furniture, pianos, basketware); 


Industries and Manufactures Division. 
Branch 1; 

Distribution of Industry and Regional 
Division; 


Solicitor’s Department; 
Statistics Division. 
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Commercial Intelligence 


The following are taken from the printed reports, but we 
cannot be responsible for errors that may occur. 


Mortgages and Charges 


(Note.—The Companies Consolidation Act of 1908 
ae gg —_ Kady 4 = pe e or Charge, as described 
erein, sh: be registered within 21 days after its 
creation, ~ a. it shall be void against the liquidator 
and any creditor. The Act also provides that every 
company shall, in making its Annual Summary, specify 
the total amount of debt due from the company in 
respect of = Mortgages or Charges. The following 
Mortgages or Charges have been so registered. In each 
= A. total debt, as pp ma in the last available 

1 Summary, is also given—marked with an *— 

followed by the date of the Summary, but such total may 
have been reduced.) 


PETROCHEMICALS, LTp., London, W. (M.. 
18/8/51). 5 June, mortgage supplemental 
to a Trust Deed dated 17 May, 1949; 
charged on specified shares; also mortgage 
supplemental to a Trust Deed dated 50 
December, 1949; charged on specified shares. 
*£4,300,000. 23 May, 1950. 





New Registrations 
T. O. Marshall, Ltd. 

Private company. (498,214). Capital 
£3,000. Wholesale and retail consulting, 
analytical, manufacturing, pharmaceutical 
and general chemists, etc. Directors: O. 
Marshall and Miss L. Marshall. Reg. 
office: 33 High Street, Wallsend-on-Tyne, 
Northumberland. 


A. H. McBryde, Ltd. 

Private company. (498,250). Capital 
£2,000. Wholesale or retail consulting, 
analytical, manufacturing, pharmaceutical 
and general chemists, etc. Directors: P. 
Heyes, Mrs. G. O. Heyes and N. Rea. Reg. 
office: 295/7 Whitley Road, Whitley Bay. 


Menovo, Ltd. 
Private company. (498,234). 
£100. Manufacturers of pharmaceutical, 
medicinal, chemical, industrial and other 
preparations. Directors: C. Cooper and 
S. W. Goody. Reg. office: 2 The Green, 
Richmond, Surrey. 


W. P. Laboratories, Ltd. 

Private. company. (498,030). Capital 
£500. Manufacturers of plastic materials, 
chemicals, gases, etc. Directors: F. J. 
Weil and I. Preis: Solicitors: D. W. 
Plunkett, 230 Gt. Portland Street, W.1. 


Zeal Chemical Mfg. Co., Ltd. 
Private company. (498,074). Capital 
£7,500. Directors: V. Gregory and J. 


Capital , 
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Hudson. Reg. office: 
Fratton, Portsmouth. 


Aeromist, Ltd. 

Private company. (497,980). Capital 
£3,000. Manufacturers of insecticides, 
chemicals, etc. Directors: J. A. Linfield and 
H. R. Barnes. Reg. office: 12 Upton Road, 
Watford, Herts. 


30 Coburg Street, 





Increases of Capital 
The following increase of capital has been 
announced :—H. C. ATKINS LABORATORIES, 
Ltp., from £3,000 to £25,000. 


Company News 


Johnson, Matthey & Co., Ltd. 

Benefits of new techniques, the extensive 
research laboratories, the refineries and the 
works laboratories were referred to by Mr. 
Hay W. P. Matthey, chairman, in his report 
to the 60th annual general meeting of John- 
son, Matthey & Co., Ltd., held recently in 
London. Among the wide range of heavy 
industrial products referred to was a con- 
tinued demand for silver for chemical plant. 
One instance was the making of one single 
piece of silver for the eventual production of 
a tubular vessel, the initial casting weighing 
just over two tons. Platinum in various 
forms was also required for chemical plant. 
Net profit for the year ended 31 March, 
after providing for taxation, was £399,998. 
Final dividend of 12 per cent on ordinary 
shares was approved. 


British Glues & Chemicals, Ltd. 

New products including fertilisers and 
protective mineral supplements helped to 
increase production of British Glues and 
Chemicals, Ltd.,. during the year ended 30 
April, 1951. Sir Roger Duncalfe, chair- 
man, in his report to be presented at the 
annual general meeting on 13 September, 
pays a special tribute to the selection and 
training of younger personnel on whom the 
future of the company depends. Consoli- 
dated profit for the year was £422,434 
(£253,344). Rising costs of building, plant 
and machinery made the original amount 
for replacement insufficient and £80,000 is 
to be appropriated to reserve for this pur- 
pose. A second interim dividend of 25 per 
sent. making 30 per cent for the year, is 
recommended. It is proposed to issue as a 
bonus £50,000 ordinary stock (two 4s. units 
for every nine units held). 
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2 ing the barium compounds. Barium chlor- 
. Market Reports ide is dearer by £2 a ton. Most of the tar 
LONDON.—The markets have not shown products are active. 
any outstanding feature during the past 
al week, and with seasonal influences less in GLasGow.—The past week has been un- 
°S, evidence, fully active conditions have eventful with a steady demand upon all 
nd returned to most sections. New contract branches of the trade. With the start of the 
d, business is receiving the attention of home main English holiday. season trade has 
trade buyers, and a considerable weight of inclined to be somewhat slacker. 
orders for overseas destinations is reported. 
Prices generally continue strong. In the 
=n coal-tar products market the demand con- ALTRINCHAM JUTE LTD, 
S, tinues in excess of available supplies and Sacks and Bag Merchants and Manufacturers. 
there appears to be little prospect of any Buyers and Sellers of used jute sacks for 
early improvement despite a higher output. Home and Export for all purposes 
A steady demand for pitch is reported for % bag ge oN Tea 
home account. 

















































m MANCHESTER.—Fair trading activity has ; 
ed been reported for heavy chemical products } ALUMINIUM SULPHATE, SULPHURIC ACID, 
tT during the past week. In a number of sec- § SODIUM HYPOSULPHITE, SODIUM SUL- 
. tions buyers are experiencing difficulty in 4 PHITE, HYDROQUINONE, PHENOTHIAZINE 
eo placing orders for near delivery dates. § and other scarce chemicals. Regular 
. Holidays in industrial centres in Lancashire 2 supplies available. We are Agents for ; 
wi are affecting the movement of supplies to § several Continental Manufacturers. 
vy some extent, but in spite of this seasonal : Se ; 
“4 factor good quantities of caustic soda and @ Plense. send your enquiries to :— ; 
rm other alkali products are being taken up by . so a tga 4 
of consumers. There is also a steady demand ee Serene ne bene ? 
8 for a wide range of other products, includ- . eae el 
at. a 
h, n 4 y 
“ Send ior this folder, . 
ry 

designed for your easy reference and containing a complete 

set of Data Sheets covering the wide range of 

ad quality chemicals produced from coal by the 
to “Coalite’’ process of Low Temperature 
nd Carbonisation. Just write and ask 
= for Data Folder No. 2A. 
ir- 
he 
or, 
nd 
he 
li- 
34 
nt SN 
int ; 
EMME COALITE m0 CHEMICAL PRODUCTS LIMITED 
er 
ie BOLSOVER, NEAR CHESTERFIELD. 
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CLASSIFIED 











EDUCATIONAL 


ADVERTISEMENTS 





SITUATION WANTED 








UNIVERSITY OF MANCHESTER 
The next session commences on Thursday, 
| 4th October, 1951. 








SITUATIONS VACANT 





[LONDON BRICK COMPANY invite applications to fill 
a post in its Technical and Research Department, 
located near Bedford. The applicant should be a 
University Graduate with experience in Industrial 
Geology or Ceramic Technology, or both. Salary 
according to qualifications and experience. House 
available for successful applicant. Apply to: London 
Brick Company Limited, Africa House, Kingsway, 
London, W.C.2. 


Ol Refinery Contractors handling large contracts for 
refinery plant require CONTRACTS ENGINEERS in 
their London office. Duties involve broad direction and 
co-ordination of all phases of the work, including plan- 
ning, drafting, purchasing, progressing and erection. 
Desirable qualification is previous experience, including 
a wide knowledge of pumping, heat exchange equipment 
and instrumentation, and the appointments offer 
excellent prospects to suitable men. Applicants should 
write fully, stating qualifications, age and experience to 
Foster Wheeler, Ltd., 3 Ixworth Place, London, S.W.3. 


GENIOR ASSISTANTS (SCIENTIFIC). The Civil 
Service Commissioners invite applications for 30 
permanent appointments in the following categories : 

(a) GLASS BLOWERS, experienced in making equip- 
ment for general laboratory work. F 

(b) CHEMISTS, experienced in analytical work, for 
the testing and analysis of soils, feeding-stuffs, fertilisers, 

i te. 
ar ’ BACTERIOLOGISTS, experienced in laboratory 
routine. ‘ 4 ; 

(d) BIOLOGISTS, experienced in the routine of a 
general biological laboratory and having specialised in 
either Plant Pathology or Entomology and Microscopy. 

(e) BIOCHEMIST, with knowledge of hygiene and 
pathology and ability to assist in teaching in these fields. 

(f BIOCHEMIST, with sound knowledge and ex- 
perience in nutritional work. : : 

(g) CHEMICAL ENGINEER for supervisory duties. 

(h) ELECTRONICS ENGINEER with specialised 
knowledge of Post Office relays. ; : 

(j) TECHNICIANS (MEN ONLY) with experience 
of work in a physiology laboratory or ENGINEERS with 
simple knowledge of pneumatic or hydraulic engineering. 

(k) GENERAL ASSISTANTS in Applied psychology. 

Except as stated at (j) the competition is open to 
men and women. 

Candidates must have been born on or before ist 
August, 1924. : a 

Candidates must produce evidence of having reached a 


prescribed standard of education in science and of 


xperience in the duties of the class. 

a Sieben salary scales (men) £475 x £20— 
£625; (women) £405 x £15—£515. Rather less in the 
provinces. 5 oe 

Further particulars and application forms from 
Civil Service Commission, Scientifie Branch, Trinidad 
House, Old Burlington Street, London, W.1, quoting 
No. 8 4054/51 T.B. Completed application forms must 
be returned by 13th September, 1951. 
12539/100/FW 





AMBITIOUS CHEMIST and PHYSICIST, qualified in 
both subjects, experienced in Development and A.I.D. 
inspection of paints, protective coatings, pretreatments, 
emulsions, road building and thermal insulating materials, 
seeks permanent post where hard work, reliability, 
loyalty and initiative are appreciated. London area 
preferred. Please write to, Box No. C.A. 3034, THE 
CHEMICAL AGE, 154, Fleet Street, London, E.C.4. 





FOR SALE 





MORTON, SON & WARD LIMITED 
—OFFER— 


the following 
NE mild steel AUTOCLAVE, 6 ft. by 4 ft. of riveted 

construction from % in. plate, with hinged lid 
arranged with swing bolts. In good condition 

ONE mild steel AUTOCLAVE as above, measuring 5 ft. by 
3 ft. 3 in., from % in. plate. In good condition. 

THREE 100 gallon, mild steel JACKETED BOILING 
PANS mounted on three legs, bottom centre 
outlets, certified for 100 lb. working pressure 

TWO 450 gallon as above, certified for 50 lb. working 
pressure. 

TWO 200 gallon as above, test certificates available. 

ONE 50 gallon stainless steel JACKETED BOILING PAN, 
cast-iron jacket. 

Any of the above pans can be arranged with mixing gear. 

THREE 200 gallon, open top, stainless steel TANKS, 
two 20’s gauge and one 12’s gauge. 

*“MORWARD’ TROUGH MIXERS, with scroll type 
agitators in 4 ft., 6 ft. and 8 ft. sizes: Electrically 
driven. 

A selection of all bronze, brass tube, CONDENSERS or 
HEAT EXCHANGERS in stock. 

Numerous HYDRO EXTRACTORS from 72 in. to 30 in., 
all-electric, under-driven, available. Also many 

Inspection 


MORTON, SON & WARD LIMITED, 
WALK MILL, DOBCROSS, Nr. OLDHAM. 


Lanes. 
Phone: Saddleworth 437 


DVERTISEKS have for sale up to 60 tons of a 

FIRST QUALITY SYNTHETIC DETERGENT, suitable 
for laundry or general industrial use and available at a 
really competitive price. The material is of 22-24 per cent 
active strength with alkaline and phosphate additives. 
Samples available on request. Reply to Box No. C.A. 
3035, THE CHEMICAL AGE, 154, Fleet Street, London, 
E.C.4. 


CHARCOAL, ANIMAL and VEGETABLE, horti- 

cultural, burning, filtering, disinfecting, medicinal, 
insulating ; also lumps ground and granulated; estab- 
lished 1830; contractors to H.M. Government.—THOs. 
HILL-JongEs, Ltp., “ Invicta” Mills, Bow Common Lane 
London, E. Telegrams, “ Hilljones, Bochurch, London,” 
Telephone 3285 East. 


CONVEYORS-ELEVATORS-ROLLER CONVEYOR, etc. 
Contact Specialists and Sole Agents for North of Eng- 
land for initial consultation on your special requirements. 
We also buy and sell good used plant and offer :— 

One—Gardner size D SIFTER MIXER, almost unused. 
3—Mild steel vertical GUM MIXERS with gate type 

stirring gear. Telephone or write : 

TOPPING & HENDERSON, LTD., 
21, Fletcher Street, STOCKPORT. 
Tel. - Stockport 2456 or 5316. 
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_FOR SALE 





VARIOUS MIXERS FOR SALE 


BAND CONVEYOR, 50 ft. long 40 in. wide, steel frame 
motorised, for boxes, cases, bags, e 


Two FILTER PRESSES fitted with wood plates and 
frames, washing type. 

Two FILTER PRESSES, chamber type, steam heated, 
centre fed with separate outlet taps. 

14 various open top STORAGE TANKS, riveted’ capaci- 
ties from 300 gallons to 9,800 gallons, last used 
for oil or varnish. 


1, 2} and 84 size belt-driven DISINTEGRATORS by 
Christy & Norris or Harrison Carter. 


Size No. 3 Junior Hammamac HAMMER MILL with fan 
and cyclone, also No. 1 size Miracle GRINDING 
1 and one size 83W Miracle GRINDING 


Robinson 3-sheet No. 1 size a DRESSING 
MACHINE for dry powders, et 

Gardner Size “G” RAPID SIFTER coo MIXER, belt 
and gear driven. 

Two Gardner RAPID MIXERS only, 40 in. long, 14 in. 
wide, one provided with small se parate A.C. 


Motor. 
Four ROTARY BOWL MIXERS, 5 ft. diam., cast iron 
built, inclined agitators, by Baker Perkins. 


One Broadbent under-driven HYDRO EXTRACTOR 
self-balancing type, with self-contained A.C 
motor. 


Two FILTER PRESSES, fitted recessed C.I. plates, 40 in 
square, 2} in. thick, centre fed, to make 11 cakes 
per Press. 


Kek GRINDING MILL, square pin type, with grinding 
discs 13 in. diam.., including circular delivery 
bin with single outlet. 


Large unjacketed WERNER MIXER, belt and gear 
driven, hand tipping, double “ Z” arms, pans 
53in by 45in by 36 in. deep. 


No. 200 One nearly new WERNER PFLEIDERER 
JACKETED MIXER OR oe ge ce 
Low type, with C.I. _built mixing chambe 
28 in. by 29 in. by 27 in. deep, with double 
“U-shaped bottom which is jacketed, and 
double fish-tail or fin-type agitators geared 
together at one side, with belt-driven friction 
pulleys, 34 in. diam. by 5 in. face, with hand- 
wheel operation and hand-operated screw tilting 
gear. Machine fitted with machine-cut gears 
covers, gear guard, cast-iron baseplate, and 
measuring overall approximately 7 ft. by 6 ft. 
by 4 ft. high to the to of the tipping screw. 


No. 209 One HORIZONTAL ‘‘ U ’’-SHAPED _e. 
steel built, riveted, measuring about 8 ft. 3 i 
long by 3 ft. wide by 3 ft. 3 in. deep, with 
horizontal shaft, fitted with bolted-on mixing 
arms about 18 in. long by 4 in. wide, with inter- 
mediate breakers, and driven at one end by a 
= of spur gears, with countershaft, fast and 

loose belt pulleys, outer bearing and ‘plug cock 
type outlet at the opposite end, mounted on 
two cradles fitted to two R.S.J. running from 
end to end. 


Further details and prices upon application 


Write RICHARD SIZER_ LIMITED, ENGINEERS, 
CUBER WORKS, HULL 


LABORATORY TEST SIEVES TO B.S 410: 43 or com- 
mercial quality, ring or write for brochure. 
ENDECOTTS (FILTERS) LTD., 251, KINGSTON ROAD, 
LONDON, S.W.19. LIBERTY 8121/2. 


600 


FILTERS & FILTER PRESSES 

13 Imperial VACUUM CONCENTRATION FILTERS, 
type 2, with washing equipment. Drum approx. 
13 ft. by 8 ft. 3 in. diam., approx. 320 sq. ft. 
filtering surface. Complete immersion of filter 
drum. Fitted double pendulum agitator, filtrate 
and wash water receivers, filtrate pump, mud 
pump. Drive through spur reduction gear from 
4-speed gearbox. 

15 twin unit KELLY FILTERS by Dorr Oliver, cap. of 
each twin unit 1900 galls., and filter surface 
approx. 1080 sq. ft. Pressure approx. 75 Ib. 
sq. in., 20 filter frames in each unit, some clothed 
with Monel metal filter fabric. Filters mounted 
in fabricated steel frame with mechanically- 
operated chain mechanism for removal of filter 
frames. Overall length of twin filter, 40 ft. 

Unused FILTER PRESS CARCASE by Johnson, woaden 
plate and frame type, suitable for 34 chambers 
giving cap. 101.7 cu. ft., frame size 61 in. by 49 in., 
cake size 48 in. by 38 in. by 24 in. With rubber- 
lined filtrate trough. 

GEORGE COHEN SONS & CO., LTD. 
SUNBEAM ROAD, LONDON, N.W.10 
Tel: E Igar 7222 anc 
STANNINGLEY, NR. LEEDS 
Tel.: Pudsey 2241 


PHONE 98 STAINES 
ERNER Pfleiderer’’ Jac. TIPPING MIXERS, 
29 in. by 27 in. by 19 in. and 25 in. by 25 in. by 
20 in. 
COOLING ROLLS or FILM DRYERS, 9 ft. by 4 ft. diam. 
Six Brass Shell CONDENSERS, 3 ft. 6 in. by 5 in. diam. 
3 4 in. copper tube s (unused) 
Twin ‘ 25 Bl ude Gunmetal LAB. MIXER, 5} in. by 34 in. 
Jac. Enc. MIXER, Oval Pan, 6 ft. by 4 ft. by 4 ft., double 
mixing arms. 
HARRY H. GARDAM & CO. LTD., 
STAINES 








4 OZ. CANNONS for sale. Also 12 oz. 14 02z., 22 oz. and 
2 26% oz. GLASS BOTTLES also 40 oz. WINCHESTERS 
and 1 gallon STONE BOTTLES and all other capacities. 
Wooden packing CASES. T. Gunn (Rayleigh), Ltd., 
206, London Road, Rayleigh, Essex. ’Phone Rayleigh 87. 


M.S. Welded Jacketed PANS, 24 io. diam by 
26 in. deep, 1} in. bottom outlet, mounted on angle 
legs. Tested 100 lb. hydraulic pressure. 


THOMPSON & SON (MILLWALL) LIMITED 
CUBA STREET, LONDON E.14. 
Tel. East 1844 


8 COPPER-jacketed MELTING PANS, 18 in. diam. 
by 12 in. deep, fitted covers, mounted in M.S. frames 
25 in. by 25 in. by 44 in. high, with flanged fittings, 
valves apd steam traps. As new. 


THOMPSON & SON (MILLWALL) LIMITED 


CUBA STREET, LONDON, E.14. 
Tel. East 1844 





WANTED a 


J MMEDIATELY REQUIRED— One TWIN-ROLL DRUM 
DRYER, preferably with bottom splash feed; C.I 

rolls approximately 36 in. by 100 in. for 80 p.s.i. steam ; 

400/3/50 motor with variable speed drive. Box C.A. 
3036, THE CHEMICAL AGE, 154, Fleet Street, London, 
E.C.4. 





RGENTLY wanted. TWO—Twin Roll DRUM 

DRIERS, having rolls approx. 3 ft. diam. by 8 ft. 6 in. 
long, suitable for steam at 100 Ib. per sq. in. Box No. 
C.A. 3032, THE CHEMICAL AGE, 154, Fleet Street, London 
E.C.4. 
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SERVICING 


OHM LTD., PULVERISING” raw materials 
everywhere, 167, Victoria Street, London, 8.W.1. 
Bg a ong GRINDING, MIXING and DRYING for 
e 
THE CRACK PULVERISING MILLS, LTD 
Plantation House, 
Mincing Lane, 
London, E.C.3. 


GEINDING of every description of chemica) and 
other materials for the trade with improved mills. 





Lane. London, Ez. Telegrams :  Hilljones, Bocharct , 
London,” Telephone : 3285 East. 





AUCTIONEERS, VALUERS, Etc. 


DWARD RUSHTON, SON AND KENYON 
(Established 1855). 








Auctioneers. Valuers and Fire Loss Assessors of 
CHEMICAL WORKS, PLANT AND 
MACHINERY 
York House, 12 York Street, Manchester. 


Telephone 1937 (2 lines) Central, Manchester. 


METHANOL 


W.- 1.-- BRUCE & . CO. 
3, LOMBARD COURT, LONDON, E.C.;3 


Tel : Mansion House 9119 


SCOSTOOOSOSSET OOS HSHESSEHOHSSSOHSESEHESESEE SEES 


JOHN KILNER & SONS (2) LTD 
ESTABLISHED 1867 
Calder Vale Glass Works, Wakefield, Yorks. 


PHONE: WAKEFIELD 2042 GRAMS: GLASS, WAKEFIELD 














| 











For Optimum Hardness and Strength 


NITRIDED 
NITRALLOY 
STEEL 


For all parts subject to frictional 
wear, fatigue or corrosion fatigue. 


Particulars from : 


NITRALLOY LIMITED 


25 TAPTONVILLE ROAD, SHEFFIELD, 10 


| "Phone: 60689 Sheffield "Grams: Nitralloy Sheffield 

















BURGESS 


Burgess Tron 





ZEOLITE | 


b: MANUFACTURED BY “CRYSTALLISING” IN ICE 


SUITABLE FOR ALL BASE EXCHANGE SOFTENERS 
INDUSTRIAL & DOMESTIC 


BIiIRM 
Removat Minerat 


for the catalytic filtration of dissolved iron from 
water supplies 


BURGESS. ANION EXCHANGE RESIN and 
DYCATAN CATION EXCHANGE RESIN 
for the de-ionization of water 


“BURGESS ZEOLITE COMPANY LIMITED 


68-72, HORSEFERRY ROAD, LONDON, S.W.1. — Tel.: ABBey 1868 


18 A 
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Lithopone 
30% Red Seal 


Available for 


prompt delivery 





GeT 


Stavice 





A Harris & Dixon Company 


Guest Industrial Ltd. 
Raw Materials Division 
81, Gracechurch Street, London, E.C.3 


Telephone: Mansion House 5631 (15 lines) 
Telegrams: Guestind, London 
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HIGHER ALKYL 
CHLORIDES 


Now available for the first time in this 
Country in commercial _quantities 
@ LAURYL CHLORIDE 
@ CETYL CHLORIDE 
@ STEARYL CHLORIDE 
@ MIXED ALKYL CHLORIDES 


Various Grades and Specifications including 
fine and broad cuts. Home and Export 
inquiries invited. 


Details on request to the manufacturers 


LEDA CHEMICALS LTD. 


WHARF RD., PONDERS END, MIDDLESEX 
Tel: HOWard 223! (3 lines) Grams: Ledakem, London 











CUT YOUR MAINTENANCE COSTS 
with the famous 


BEANSTALK 


{ Regd.) 


Maintenance of plant and buildings is safer and 
quicker—makes previously difficult places now easily 
accessible. Standard model provides the operator 
with a working height of 23-25 feet yet when re- 
tracted the BEANSTALK can be pushed through an 
ordinary small door. Alternative BEANSTALKS 
now available : 30 foot working height model, trailer 
type, baby model with 18 foot working height, and 
model with umbrella framework for conveying in 
small lifts. All models can be power operated if 
required. We will 
gladly demonstrate 
this equipment at 
your works by 
appointment. 


Write for full illus- 
trated particulars to: 


WM. MOSS 
& Sons Ltd. 


(Mechanical De- 
velopments Division) 
North Circular Road, 
Cricklewood, N.W.2. 
Tel : GLAdstone 8080 
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ESE 
TANKS, PANS, TOWERS, 
Telephone: Telegraphic 
P U MPS, ETC. Clerkenwell Address: 
Built_in Tantiron, Lead, Keebush and 2908 ‘* Gasthermo,” 5 
~ Smith, London. DES 
non-ferrous metals. The mark of : 
precision and BRITISH MADE 
efficiency. THROUGHOUT 
enn Ox Foundry Co. Ltd. If you use heat—it pays to measure it accurately 
B. BLACK & SON, LTD. 3 
Glenville Grove, London, S.E.8 180, Goswell Road, London, E.C.I co. 
es f p Thermometer Manufacturers (Mercury in Glass Type) 
Specialists in corrosion problems Of all the principal Scientific Instrument and 
Laboratory Apparatus Manufacturers. 














WIDNES WELDING co. PUMPS | CREJ 


ree Sey Meee a CENTRIFUGAL ROTARY DIAPHRAGM | ||) ove 
eet So te PETROL-DRIVEN ELECTRIC HAND 


fabrication of:- pes | 
OIL, PETROLEUM & CHEMICAL NEW & RECONDITIONED 
PLANT STORAGE TANKS, mR 





SURE VESSELS, HOPPERS, SALE OR HIRE | BA) 
Susser vaca Boeee 175 
BOGIES | il fe) 
TRANSFORMER TANKS, MACH. THE GREENWICH PUMP & PLANT | 
INE GUARDS, STILLAGES & Co. Ltd. | LC 
PALLETS, SHEET METAL WORK. DENHAM STREET, GREENWICH, S.E.10 | 
Telephone: Greenwich 3189 ———— 














Phone: Widnes 3477. 














“MEDIUM” CENTRIFUGES 


The MSE “ MEDIUM ” CENTRIFUGE is 
a general-purpose centrifuge for both 
day-to-day and specialised labo, story work. 


It has a maximum capacity - 4.400 ml. when 
using bottles or jars in sheoeet ins, and 
600 ml. with glass tubes '- ai oucke’ 3, 


and can take up to 64 small glass- tubes, 
multiple carriers: A useful choice of 
interchangeable “‘ Swing-out ” and “‘ Angle ” 
heads, a Superspeed Unit, continuous action 

“ Basket ” Heads and a wide range of adaptors 
and other accessories make the MSE 

** Medium ”Centrifuge an extremely versatile 
machine. 


MEASURING & SCIENTIFIC EQUIPMENT LTD., SPENSER STREET, LONDON, S.W.1 
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BARBET 


DESIGNERS, MANUFACTURERS 
AND CONTRACTORS 


for 
COMPLETE DISTILLERIES 


and 
CHEMICAL PLANT 


CREATORS OF CONTINUOUS RECTIFICATION 


OVER 5000 INSTALLATIONS IN 72 COUNTRIES 
Write for Catalogues 


BARBET LTD. 


175, PICCADILLY, 


Soc. BARBET, 
14, RUE La BOETIE 


LONDON,W.I. PARIS, 8 





THE CHEMICAL AGE iii 
. SPRAYING 

FOUR OAK MACHINES 

for - NG 






vy A > rt 
The “FOUR OAKS”’ way of Ff 
quick and easy Limewashing, 
Colourwashing, Distempering 
and Disinfecting. 












BRIDGEWAT 

PATTERN 
SPRAYING MACHINE 
is made in two sizes,} , 
18 galls. and 30 galls. 4 


ER 


Catalogues free 


All Prices are ¢ 
subject to con- 
ditions prevail- { 
ing at the time 
Orders are re- 
ceived. 


Sole Manufacturers: 


Four Oaks Works, Four Oaks, BIRMINGHAM 


Telegrams: Telephone: 
“Sprayers, Four Oaks."’ 305 Four Oaks 





























Pr coucry 


SECURE YOUR COPY 
NOW ! 


The most comprehensive 
range of Replacement 
Elements in the industry are 
illustrated, indexed and 
pi ‘ced in this 97 page 
List No. ELE/4/C 


"3 * fsSOOl wt 

OTE: Tos secure a copy, application should 
be made.on your trade letter heading. 
Please enclose 6d. stamps to cover postage. 


METWAY ase LTD. 
KING STREET, BRIGHTON, |! 


Phone: Brighton 28366. Grams: Metway ‘Phone, Brighton 
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1 
into 
For efficient mixing it is 
essential that the materials 
are evenly distributed through- 
out the mass. Pascall Mixers 
produce this resu!t quickly 
and economically. 


They have many features of 
interest such as removable 
agitators, self-emptying 
troughs, safety devices, etc. 
Eight sizes available with 
trough capacities between 2 
cu. ft. and 18 cu. ft. 


ASCAI 
As i r MALY 


A : ie 


Write for list 68 AS VV I 


THE PASCALL ENGINEER'NG CO., LTD, 114 LISSON GROVE, LONDON, N.W.1. 

















DONKIN 
COMPRESSORS 
aN . = ‘ a a ; 


sy 


High Speed Vertical 
Reciprocating Type 


for pressures up to 100 Ib. 
per sq. in. 


Automatic Control 
Forced Lubrication 
Easy Accessibility 
to Working Parts 


np ayele 

ba y 7 

BRYAN DONKIN Gf 
te Ct c 








Printed in Great Britain by THE PRESS AT COOMBELANDS Ltd., Addlestone, and published by BENN BROTHERS 
Lrp., at Bouverie House, 154, Fleet Street, E.C.4, 1: August 1951. Registered at the General Post Office. 
Entered as Second Class Matter at the New York, U.S.A., Post Office. 











eS 
! 


